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PREFACE 


This book with ail its imperfections comes at least from a background of 
great interest and much experience , for its author after a fortunate and 
happy apprenticeship with Robert Jones and Sister Hunt, has spent twenty 
years at this work learning from success, from failure, and from his speciahst 
colleagues in England and all over the world rurthermore he owes not a 
little to his junior colleagues, the past and present staff of his own hospital, 
whose running criticism provides a bracing atmosphere m which authority 
withers and only true principles and reasonable practice can surv ive From 
this practical training he has derived some understanding of the invading 
infection and human resistance, and some ability to find the best solution 
of each one of the infinite variety of individual problems Surely the avoid- 
ance of rule and routine is the foundation of good treatment a patient will 
be treated indifferently who is treated impersonally on standard lines In 
skeletal tuberculosis many factors contribute to each clinical picture we 
must group the cases for sj stematic teaching, but they are better regarded 
as individual problems in the wards, therefore we plan our treatment to suit 
the case and alter the plan if the indications change learning to wait for and 
recognize the right time for each new step 

I have tried to present clearly and with significance a balanced conception 
of the disease, with the bearing and time relations of infection and reaction , 
and to describe the i anous influences at work, fa\ourable or the reverse, and 
how far and m what waj they can be controlled A complete grasp of all 
this is fundamental, but not nearly all that is demanded of us When for 
example, in the course of the morbid process, joints are damaged or deformed 
the patient needs a combination of biologist, engineer, and surgical craftsman 
Such indeed are the acquirements of every orthopaedic surgeon worth his salt, 
and he w ill serve best who has attained the fullest understanding and skill 
Stimulated by Sir Arthur Keith, 1 he will have studied the characteristic 
reactions of osteocyte and fibrocyte so that he may foresee and bend to his 
purpose the Jiving response of the materials of his craft 

G R GIRDLESTONE 

Oxford 
January 1940 


1 Minders of the Maimed, Oxford Medical Publications, 1919 
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CHAPTER I 

GENERAL CONSIDERATIONS 

THE NATURE OF THE DISEASE 

Tuberculosis of a bone or joint is a metastatic focus and a proof of disease 
elsew here which is active enough to give rise to bacillaemia In children it 
almost always comes from long standing infection of the lymphatic glands, 
and this lymphatic infection, though often unsuspected, is the root of the 
disease, forming a lesion inaccessible, insidious, and m issue more dangerous 
than that of the bone or joint This lymphatic tuberculosis is of a rather 
different nature to that of a bone or joint, for the disease is taking place w itlmi 
a filtration system Ljmph glands are filters in which tubercle bacilli are 
caught on their w av from the alimentary tract to the blood A healthy gland 
is an effective filter, it protects the blood from the casual invader, but a 
gland rotten with disease is much worse than a bad filter, for it has become a 
breeding ground, swarming w ith bacilli, established w ithin the defences of the 
body, and drained by channels leading directly to the blood stream This 
glandular disease was established long before its more disabling and evident 
metastasis brought the patient to diagnosis and treatment The original 
disease had got a hold because the patient’s resistance was low as the 
bacillary infiltration advanced he became less and less able to arrest it 
These hidden foci are easily forgotten, yet they must be kept m mmd, 
often long after the arrest and apparent cure of the local disease Only thus 
can final healing be achieved 

Man often fails to arrest tuberculosis decisively , leaving a process so slow 
and insidious that the infection resembles a symbiosis But the resemblance 
is false' This is no true symbiosis but a destructive and deadly disease, 
giving rise to a slow succession of metastatic foci, each one an added source 
of toxaemia and distress It is almost always our fault if this happens in 
children, perhaps more often than not in adults too Indeed, our patients 
should be given to understand that permanent healing is to he expected pro 
vided that treatment and after care are efficient and adequate^ prolonged, 
but that there is no possible short cut To tins statement there are, of course, 
a few exceptions These w ill be discussed later 

The rival powers of man and the tubercle bacillus are delicately balanced 
The virulence of the bacillus may be regarded as constant , 1 but man is a 
variable factor, resistant or susceptible Only too often poor health tem- 
porarily lowers his natural resistance and he becomes susceptible to the 
disease until vigour and vitality have been restored 

Children are wonderfully responsive to treatment , if a bone or joint lesion 
keeps them in an open air hospital for a year or tw o it is probable that the 

1 Griffith AS ,J Path and Bact , 1916 xxt 
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lymphatic tuberculosis will be heabng or healed Unfortunately, this is not 
so with adults , first, because the bone lesion is generally a late result of an 
extensive, chrome, and slowly advancing disease of deep seated lymph glands , 
and, secondly, because they are much less responsive to the stimulation of the 
wind and the sun They do respond up to a point, becoming well and strong 
whilst in an open air hospital , but very good after care is needed to maintain 
that health after they go home, and even this will fail if they go too soon 
Similar causes produce similar results A long standing, deep seated tuber- 
culous infection, active and bacillaemic under his old working and home 
conditions, produced the focus for which the patient came into hospital 
If he goes back to the same home conditions with the lymphatic infection 
unhealed, it is only reasonable that lie should relapse , for lus vitality w ill 
return to its old level and his newly acquired resistance will be lost 

This is, unfortunate!) , quite a common story We liav e in connexion with 
the Wingfield Moms Orthopaedic Hospital an organization of follow up and 
after care designed to eliminate, or at least to minimize, this risk Neverthe 
less, in a recently investigated senes of 300 patients who had been out of 
hospital for five years or more, 15 cases had returned to hospital w ith new 
bone or joint lesions, other tuberculous lesions, or died Without a thorough 
system of follow up, a ‘cure’ in one hospital register is often a very sick 
patient m another hospital , a misnomer disastrous for the patient and mis 
leading for the surgeon Statistics are worthless unless they concern true 
end results , ascertained, let us say, at least five j ears after the patient’s dis 
charge from hospital 

1. Bovine 

(а) Through mill Tuberculous milk is responsible for the great majority 
of cases of bone and jomt tuberculosis m joung children This source of 
infection can be cut out by eliminating bovine tuberculosis or by pasteuriza- 
tion of the milk The principal towns of Canada and the United States of 
America have, by enforced pasteurization, reduced bone and joint tuber 
culosis in young children by as much as 75 per cent , and the experience there 
is that most of the young children with tuberculosis come from country 
districts where raw milk as AtiJJ drunk 

(б) Rarely by direct implantation, e g in butchers 

2 Human, by ingestion or inspiration , very rarely by implantation 
PROPHYLAXIS 

This may be summarized as follows 

1 Raising the lev el of health of the community This is to be achieved by 
many means, such as the elimination of overcrowding, of unhealthy housing, 
of poverty, of ignorance as to diet, of overwork, and of work under bad 
conditions 

2 Elimination of the sources of infection, human and bovine 
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AU this is social service, a duty of governments and of local authorities 
It concerns tuberculosis of every sort, is immensely important, but outside 
the scope of this book 


THE SKELETAL LESION 

Tubercle bacilli are earned to the spot by the blood, probably with the 
debris of breaking dow n lymph glands In children, the occurrence of various 
embolic lesions close to the joints or epiphyseal disks, whether tuberculous, 
pyogenic, or due to uninfected infarction, is relatively common This is due 
to lack of arterial anastomosis in these regions, where small areas of bone lie 
beside, or are surrounded by, avascular cartilage , for the embolism of an end 
artery leads to ischaemia or complete infarction (Figs 15 and 16, p 44), and, 
when the embolus carries organisms, the infarction favours the infection 
Local resistance can be reduced by a bruise 

Devitalization, general or local, and a massiv e deposit or show er of bacilli 
are factors predisposing to the development of a local lesion Once they have 
obtained a foothold their continued advance is favoured by poor v itahty of 
the patient, and bv any strain or movement imposed upon the infected parts 
by lack of immobilization The bacilli multiply and, so far as the cells sur 
rounding them are killed, there are produced areas of necrosis and caseation 
At the periphery infiltration goes on until constructive reaction limits the 
advance Besides this direct spread of disease, a collection of debns, or 
abscess, may discharge its contents along the path of least resistance 

On the other hand, a characteristic initial reaction of the tissues to the 
presence of tubercle bacilli is occurring The bacilli are surrounded by 
endothelial cells and lymphocytes, and with commonly a few giant cells 
forming a striking feature of the histology The seclusion of the bacilli 
depends upon each focus being completely surrounded by a w all of In mg 
cells capable of survival During the initial stages there are gaps in the 
defence and bacilli spread along lymph spaces and are carried along lympha- 
tics to the regional glands But before long the foci are completely sur- 
rounded by cellular infiltration, and if all goes w ell the resistance of the patient 
rises and the cells infiltrating the neighbourhood of the lesien, non capable of 
surv mug the local toxaemia, succeed in building up a sound fibrous capsule 
round the dead or dying bacilli By this process they accomplish the arrest 
of the lesion In the course of time the fibrosis hardens and the healing 
becomes sound , ultimately calcification may take place The process of 
healing calls for the constructive activity of granulation tissue in which 
fibroblasts have replaced the original reactionary fighting cells and formed 
a wall of scar tissue, whether fibrous, calcified, or osseous Inside this wall 
are the agents and products of destruction, outside it are normal cells carrying 
out their ordinary functions, whether synovial, cartilaginous, or osseous 
Furthermore, w e say that the healing is ‘ sound ’ w lien the wall is solidly com- 
posed of adult cell elements The constructional units, fibres, or bone plates 
no longer show a disorderly arrangement or any infiltration with voting 
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unsettled cells, but are now purposefully arranged to fulfil their permanent 
function of resisting safely any forces to which they aie likely to be subjected 
bj the active use of the limb 

Only the full understanding of the histology of healing gives the surgeon a 
well balanced clinical judgement in treatment and prognosis Thus it can 
be seen that when a diartlirodial joint is infected with tuberculosis it is not 
safely and permanently cured unless it either moves freely or is soundly 
ankylosed In children one may hope for a freely movable joint as the result 
of early, effective and long continued conservative treatment But in adults 
conservative treatment of weight bearing joints hardly ever leads to sound 
healing, and never to recovery with free mo\ement The joints of the upper 
limb allow greater latitude because subject to less strain Strong, sound, 
fibrous ankylosis is a late development, at the earliest a year or more after the 
active disease is over 

The toxins of tubercle bacilli have so depressing an effect upon bone cells 
that osteogenesis does not occur except at a distance in space from an active 
tuberculous focus or a long time after its activity This must be remembered 
by the surgeon whenever arthrodesis is required, for successful fusion depends 
on active osteogenesis and the cells wall not build bone unless the design of 
the operation and the time of its performance are w isely chosen 

POSSIBLE RELATION TO INJURY 

Medico legal questions may arise as to the part plaj ed by injur j m causing 
the lesion In this connexion the time relationship between an injury and the 
appearance of signs and symptoms is important A few years ago the author 
was the subject of an accidental experiment m which the time data are 
reliable On 2 m 26, while extracting some carious bone with a long gouge 
from the depths of a hip with severe pyogenic infection, he embedded 
the gouge deeply m the pulp and periosteum of his left middle finger The 
wound healed by first intention and, with the danger of sepsis over and that 
of tuberculosis unsuspected, he gave the finger some hard work during the 
next few weeks The area of the wound w as a little tender, but no more than 
expected Ten weeks after the implantation, however, the swelling and dis 
comfort were sufficient to make him feel that a diagnostic excision of tissue 
was advisable Tlus was done (24 v 26) and a very long search resulted in 
the discovery of one or two tubercle bacilli He hoped that the focus had 
been removed, but unfortunately seven weeks later he felt something ‘go’ 
while playing cncket he must have ruptured the granuloma, for bacilli 
travelled up the lymphatics, producing a large tender gland m the posterior 
triangle of his neck , they also infected the tendon sheath It is to be noted 
that amputation of the finger (10 vu 26) and good home conditions have 
concluded the experiment 1 

The period of incubation may, however, vary considerably, and there is 
evidence to suggest that the lesion develops more rapidly in patients with 
poor resistance Probab ly it woul d be fair to say tha t local injury can be 
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excluded from cas ual rela tionship with the lesion unless.it o ccurred more th an 
a^mont h an d jess than sixlm onths before the development of t he first 
$ip&plorns7?Tl\e nature and degree of the destructive changes give a general 
indication of the minimum time period since local infection. 

A local lesion extends by killing and invading the surrounding cells and tis- 
sues and only at its early stage are the bacilli in communication with lymph 
channels; later the bacillary agglomerations are everywhere surrounded 
by cellular infiltration. The 
regional lymph glands may be, 
and probably are, infected as 
a result of the original deposit 
or deposits, for there may have 
been several in the area. But 
regional glands seldom show 
signs of subsequent infection ; 
whereas if the bacilli in the 
local lesions were free to pass 
up the lymph channels the 
glands would be persistently 
and heavily reinfected. 

SITE OF INFECTION 

1. Bone. 

The focus which arises in a 
bone as a result of the growth 
and development of a colony 
of tubercle bacilli may occupy 
various positions, Bee Fig. 1. 

There may have been a 
shower of tubercle bacilli over 
a considerable area, and the 
vast majority will probably 
have been swept away into the lymph-stream or successfully encapsulated. 
We are concerned with the survivors. Favoured, perhaps by infarction or 
bruising, the bacilli deposited at one spot have been able to secure a hold 
and form a colony. 

The lesion then may be 

(1) diaphyseal (rarely), 

(2) metaphyseal,*- 

(3) juxta-epiphyseal 

(a) epiphyseal side, 

(b) perforating. 

Whilst this anatomical distribution is put forward as a necessary step 
toward a comprehensive grasp of joint tuberculosis, the practical considera- 
tions are far simpler. 


(4) juxta-articular, 

(5) epiphyseal,— 

(6) articular. 


SECTION OF 
KNEE JOINT 
Diagram composed 
from radiographs 
showing original 
hoci : 


1 diaphyseal \ 

2 metaphyseal' 

3 jux ha- 

epiphyseal 

4 juxta-articular' 

5 epiphyseal 

6 articular 

Fig. 1. Localization of lesion. 
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Firstly, there are the straightforward cases of tuberculosis of a bone 
nowhere near a joint, e g the sternum or the shafts of long bones, such as the 
metacarpals and metatarsals, phalanges, and, more rarely, the radius and 
ulna Still more rare is a lesion of the skull apart from the mastoid 

Secondly, there are the bony lesions which endanger a diarthrodial joint, 
these will be considered with joint disease, first in general, then regionally 

Thirdly , in a class by itself, there is spinal caries or Pott’s disease, w ith its 
most important complication, Pott’s paraplegia This will be considered 
last of all 

A bone focus nowhere near a joint, and clearly neither irritating nor infect 
ing it may cause indefinite pain and local tenderness, or, in a nb, for example, 
may produce an abscess without premonitory symptoms JIuch more rarely 
a fairly widespread diaphyseal infection occurs 

2. Joint. 

The infection of the joint may be direct, m which case bacilli will de\e!op 
in and round the synovial membrane or just where the synovial membrane 
and the bone meet, or indirect, as when the infection reaches the joint after 
infiltration and erosion of bone With this second type, which may be 
termed osseous, the prognosis is relatively unfavourable For while a joint 
without radiographic evidence of bone erosion can recover movement, a 
joint infected via an osseous focus is seldom soundly healed without full 
ankylosis 

There is an intermediate group, which might he termed juxta articular, 
here the original infection inv olves the junction of the sy novial membrane 
and the bone Such cases are probably subject to the relatively favourable 
(synovial) prognosis with early and effective treatment, but tend to become 
osseous and therefore unfavourable, if the disease advances 

(a) Extra articular 

This is a lesion fairly close to a joint with or without signs or symptoms of 
irritation or of infection The distinction is difficult and the author feels that 
in tuberculosis irritation is a proof of infection It is his experience that if the 
joint is irritated it is infected, that in tuberculosis 'arthnsm ’ is arthritis 
Radiograplucally , the lesion may appear truly extra articular and the joint 
normal (see Fig 5), hut in cases where definite symptoms and signs of 
arthritis are present the result of erasion of the focus by an extra articular 
route is almost alway s disappointing Before very long, radiographs begin to 
show articular erosion The lag betw een infective invasion and visible erosion 
is misleading m reality the bacilli invade and infect the bone spaces some 
weeks before they break up the bone structure Disuse atrophy is widespread 
and gives no indication of the limits of infection In such cases the author 
agrees with Calve that the first step is prompt conservative general and local 
treatment The progress of the condition can be seen with increasing clarity 
in a series of radiographs 
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Occasionally genuine extra-articular foci are discovered when skiagrams 
have been taken because of pain of endosteal and not arthritic origin Here 
erasion of the focus by a safe route»is indicated 

(b) Articular. 

1 Osseous From foci definitely osseous, large enough to be visible in 
radiographs, w hich open into a joint through the articular cart ilage 

This group, unfortunately, is both the biggest and the most destructive of 
the joint It is destructive because the lesion cannot heal soundly so Jong as 
there is movement of the joint These points are discussed later 

2 Synovial ( i e without radiographically visible foci) In children this is a 
hopeful group, for there is good prospect of restoration of function The 
infection may be purely synovial and perisynovial, and if there are bone 
lesions they are minute and of the juxta articular type, i e situated round the 
synovial edge and not involving any articulating part of the articular carti- 
lage Clinically they are indistinguishable from the others 

For the author’s experiences of a series of end results in the knee refer to 
Tables 19 and 20, pp 167 and 168 


LYMPHATIC TUBERCULOSIS 


This is relatively open to the blood, toxaemie and bacillaemic Active 
Emphatic tuberculosis is associated with blood showers of tubercle bacilli 
The frequency of these showers probably vanes with the activity of the 
disease In animal experiments with active progressive disease, tubercle 
bacillaemia is almost constant , and in fatal human cases tubercles of different 
ages can be demonstrated post mortem The frequency of bacillaemia m 
human tuberculosis as evidenced by positive blood cultures has been the sub- 
ject of some controversy Lowenstein 1 demonstrated a very high frequency, 
whereas Wilson 2 considers that positive cultures can be only obtained in 
2 per cent of cases of non pulmonary tuberculosis 

GJands which are breaking dowm from tuberculosis areJikely__tQ_cause 
baoiUaem ia b ecause the jlebns followsjthejlow' of lym ph into_the_thf>racic 


The frequency of bacillaemia contrasted with the rarity of new foci is 
reassuring evidence of the quality of our defence elements 


COMPLICATIONS 
(i) Other tuberculous lesions 

(u) Gemto urinary and other sequelae of prolonged decubitus 
( 1 ) Active tuberculous lesions other than the primary Ij mphatic infection 
are not often associated with tuberculous disease of the major joints or spine, 
and an established degree of pulmonary tuberculosis very seldom follows 
bone or joint disease Indeed, in adults we see a skeletal lesion following a 

1 Lowenstein, Munch Med Wehnschr 1932, 78,261 
1 W ilson, Med Re* Council, Spec Rep Senes, 1933 no 182 
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pulmonary more often than the re\erse In such cases the joint lesion 
will often appear unusually mild and painless — be comparable indeed to a 
metastatic joint in p} aemia. But this is not always so, and the treatment, 
conservative or radical, must match the quiescence or the destructive and 
toxaermc activity of a secondary lesion It is a matter of careful assessment 
with a bias tow ard consen atism 

Nev ertheless, the possibility of associated tuberculous lesions should always 
be borne in mind, and where there is any hint of trouble a thorough cbm cal 
and radiographic examination should be earned out 

Meningitis or generalized raibary tuberculosis is, fortunately, again a rare 
occurrence in an open air hospital In the tables referred to above it will be 
seen that of 319 cases of spinal tuberculosis in hospital, and follow ed up after- 
wards there liaxe been 12 instances of tuberculous meningitis during the 
period under review , and it is reassunng to note that meningitis has not 
resulted from operations on tuberculous bones and joints The experience 
of the author lends no weight to any argument against operation in these 
cases on the ground of nsh of setting up a general or meningeal tuberculosis 

(u) In this category are to be remembered the factors predisposing to renal 
calculus (see p 17), and the ascending urinary infection particularly asso 
ciated with paraplegia 

Lardaceous disease, so common in the old days, is now rare, but is only too 
readj to develop if tuberculous sinuses are allowed to become infected 
Indeed, deeply infected sinuses associated with toxaermc manifestations 
should be dealt with by expert and radical operative methods 
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DIAGNOSIS 

The patient’s ‘history’ will often help diagnosis Attention should be directed 
to the story of the onset, the duration of symptoms, any loss of weight or 
energj , the occurrence of night ones, and the character of the pain, if any 
The family history may reveal contact between the patient and an open 
case of tuberculosis A young child w ith tuberculosis and without such con 
tact w ill probably be a consumer of raw milk 
It is characteristic of tuberculosis that the symptom which first insinuates 
itself upon the patient's attention, or the parents' notice, does so verj 
gradually The patient very seldom associates the beginning of his trouble 
with anj particular daj if, for instance, he says it began on a Tuesday, the 
condition is probably not tuberculous 1 

Another very helpful point may be the relationship of the onset with an 
injury If the patient, or parent, tells you that lie, or his child, has fallen 
and bruised his knee six to eight weeks ago, and that ‘ever since then’ it has 
been painful and troublesome, we can eliminate tuberculosis But not so if 
the injury took place two or three months before, and there lias been a com 
pletely quiescent period of six or eight weeks between the injury and the 
first symptom 

Generally the first thing noticed by the patient or parent is an interference 
with function, and some swelling, rather than pain Indeed, pain and tender 
ness are slight at first, the characteristic features being limitation of the full 
range of movement and a swollen, warm, and somewhat tender joint, with 
the enlargement due to sw ollen synovial membrane rather than to fluid 
The inquiry may have revealed 

1 The likelihood of human infection 

2 Previous manifestations of tuberculosis 

3 Some loss of health and vigour 

4 A history of an injury from stz to twelve weeks previously, with a 
normal joint during most of the interval 

CLINICAL EXAMINATION 

Observe closely how the patient stands, w alks, sits, or lies, and the position 
and movement of the joint m use and in repose Loss of function comes earlier 
than pain, and a certain caution in mov ement w ill often be found significant 
The presence of swelling of a joint without redness of the skin or much 
fluid in the joint, with little tenderness and slight increase m warmth onlj , 
forms a clinical picture strongly suggestive of tuberculosis After making 
these observations the examiner should trj very gentle passive movements 
Nothing is to be gained by attempts to force movement , and mo\ ements 
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undei anaesthesia stand condemned if tubeiculosis is suspected, because the 
anaesthetic eliminates the protective muscular spasm One may get a little 
information, but at the cost of doing a good deal of harm 
The degree of pain on movement varies considerably If the joint has been 
put at rest for some days there may be deceptively little discomfort u hen the 
surgeon handles it gently But, as a rule, movement is much limited by 
muscular spasm, e g m the hip the pelvis moves with the limb The charac 
tenstic sign of inflammation of a joint is this lack of movement, or limitation 
by muscular resistance of movements in all directions 

The position of the joint should be carefully noted, for, at an early stage of 
inflammation a joint w ill often be held in a characteristic position, that w hich 
most relieves the pain due to fluid distension Later, when the joint is 
completely disorganized, the deformity will depend on posture, on gravity , 
and on the pull of the most powerful muscles The position of the bony 
points should then be noted and the limb measured to detect any subluxa 
tion or shortening In examining the legs, care must be taken to see that 
the pelvis is horizontal before measurements are taken Muscular wasting 
is often obvious, but, nevertheless, circumferential measurements should be 
taken 

On admission the patient is again thoroughly examined and X rays arc 
taken The affected part is put at rest by suitable splintage, and if the diag 
nosis is in doubt further tests are carried out 

In children the Mantoux mtradermal test is a valuable procedure in that a 
negative result w ill practically exclude tuberculosis , but it is only in young 
children that a positive result can be considered of any particular value The 
test should be tried with 1 1,000 dilution, and if this is negative repeated with 
1 100 dilution 

In both children and adults it may be thought advisable to carry out 
tests for s} phihs and in adults for gonococcal infection, but positive results 
do not m either case ebminate the possibility of tuberculosis 

If there is an abscess or fluid in the joint it should be aspirated and, if 
neither cocci nor bacilli can be discovered, the fluid centrifuged and a 
guinea pig inoculated 1 

IT there is no positive evidence of tuberculosis, septic foci shoufd be searched 
for and eliminated e g in a child a pair of unhealthy tonsils may be found 
and m due time enucleated If the diagnosis is still uncertain, children are 
treated continuously on a provisional diagnosis ’ , the continuity is a matter 
of principle because most of the symptoms subside deceptively soon after 
immobilization has been started The alteration to a definite diagnosis of 
tuberculosis commonly depends on an unfavourable response to careful tests 
or on changes seen in a senes of radiographs 

* Accuracy of Guinea pig Inoculation in cases of Synovial Fluid from Tuberculous Ivnees 
Sundt J B <t J S 13, 740 (Out of 37 cases of chronic arthritis of the knee inoculation of the 
fimd into a gu nea pig was negative in 32 and of these 8 were proved subsequently to be 
tuberculous i e negative results were ultimately proved inaccurate in 25 per cent of cases ) 
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In adults a relatively quick and definite diagnosis is advantageous, and to 
this end diagnostic operation on joint or regional gland may be indicated 

Radiography. 

The bone atrophy of tuberculosis is more rapid than that of disuse and may 
be significantly localized , but unfortunately radiographic evidence lags be 
hind infiltration, for there is a delay of some weeks or months between the actual 
invasion of the bone tissue by tubercle bacilli and demonstrable erosion of the 
bone trabeculae , negative X ray evidence is therefore not reliable 
Just as the tuberculous infection of a part is insidious, m the sense that it 
does not arrest the attention of the patient, so too its action on the bone is 
unprovocative of an osteogenetic reaction A pyogenic invasion of a bone 
makes its presence felt within a few hours, and in a few dajs there is bone 
destruction On the otherhand, bone may be infected and its spaces infiltrated 
with tubercle bacilli without any striking clinical or radiographic changes 
For weeks the symptoms and signs are scarcely perceptible, infiltration and 
decalcification go on unseen, and enable the disease to get a long start on the 
diagnostician 

PROVISIONAL DIAGNOSIS 

Since the nature of the disease is such that an early definite diagnosis is 
impossible vv e must put up w ith a provisional diagnosis and act on it as quickly 
and stringently as if it were definite 

The advantage of a ‘ provisional diagnosis’ and decisive action is very 
great, and may well mean all the difference between perfect recovery with 
free mobility and a stiff joint maw asted limb In former times the diagnosis 
w as not made until after symptomatic treatment of the early synovitis had 
failed and the signs of tuberculosis had become unmistakable 
Radiologic al evidence of decalcific ation an d erosio n we re regarded as 
stan dard featur es of .articular tuberculosis, and unless these appeared, or 
laboratory proof was forthcoming, the diagnosis of tuberculosis was quite 
properly regarded as dubious Our modern attitude is that a provisional 
(dubious) diagnosis is full} justified if it helps thte child to the normal use 
of bis joint again There is so great a contrast between such a result and the 
stiff joint and shortened limb of a child who lias been treated expectantly, 
by patchwork periods of rest and expectancy, until radiographs have made 
the diagnosis clear and admission to an open air special hospital has at last 
seemed warranted ! This does not happen if the cases are admitted immedi- 
ately to an orthopaedic hospital ‘on probation ’ Ready co operation betw een 
doctors and hospitals and between general and orthopaedic hospitals will 
bring this about, and give the cases the best prospect of recov erj w ith normal 
function, or at least with minimum damage 
In t he synovial gro u p, then, we are without radiographic help T h e earl y 
signs and symptoms are so slight and unafannmg that it iTEard to persuade 
oneself, and still harder to convince the patient and his parents, of the 
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necessity for his admission to hospital One is tempted to hesitate, to try a 
month or two in plaster, and so on Such patchwork may cure the transient 
arthritis but it ruins the chances of a tuberculous joint, and at tins stage one 
cannot tell which is winch, and must therefore play for safety To hesi 
tate is to be lost, for after a month or two of immobilization the joint appears 
deceptively normal This disappearance of signs and symptoms is indeed a 
standard trap in the diagnosis and treatment of tuberculosis of bone and 
joint It is so tempting to treat the signs and symptoms and to remit treat 
ment when they disappear so deceptn elj And synovial tuberculosis readily 
enters into this game of cat and mouse Indeed, the disap pearance of all 
signs of inflammation after a few weeks ofjmmobihzation shoul d be reg arded 
as part of the normal clinical picture of syno\ i al tuberculosis Thom as 
offered us our safeguard — the secondary diagnosis, see p 21 

Diagnostic operation, by arthrotomy or removal of an enlarged 
regional gland. 

The indications for a diagnostic arthrotomy ha\e not been settled, there 
fore a few years ago the author sent a number of Ins colleagues a question 
nairo ‘Do you do a diagnostic arthrotomy 1 If so, w hat is your procedure ’ ’ 
That the indications had not jet been agreed on was clear from the answers 
‘ Often’ or ‘always’, 15 , ‘No’ or ‘never’, 15 , Rarely ’ ‘ Occasionally ‘ Only in 
selected cases , 13 But the answers lia\e enabled lnm to outline the rndica 
tions and contra indications To begin wath it should be understood that 
diagnostic arthrotomy is not without danger to the patient, and maj mis 
direct the diagnosis' For, unfortunately, a diagnostic arthrotomy is by no 
means alwajs decisive and purely negative findings must be regarded as 
provisional, since the bacteriologist or gumea pig returns a negative report 
if the particular material supplied is not infected by tubercle bacilli For the 
characteristic histology is only seen when tubercle bacilli are themselves present 
{though perhaps not easily seen) in the microscopic field This is analogous to 
the radiological position And purely negative reports from the histologist 
bacteriologist and guinea pig ought to be classed w ith negative reports from 
the radiologist 

Then again both Osgood and Ober 1 report that the wound may break down 
and give rise to prolonged trouble It is clear that there is danger of tubercu 
lous infiltration of the w ound track outw ards, followed by pyogenic infection 
inwards The former is a slow affair and can always be prevented by arthro 
desis within a week or two of the diagnostic arthrotomy It must be 
true to say that diagnostic arthrotomy is safe if a positive diagnosis of 
tuberculosis will be quickly followed by fusion and dangerous only when con 
serialize treatment will be continued despite a positive diagnosis 

The author suggests that m young children a clinical diagnosis, carefully 
tested and reviewed, is all that is needed arthrotomy is contra indicated, 
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for it is risky and unnecessary Imchildren pe rsistence of a chrome decalcif y 
ing arthritis is sufficient for all pr actical purpose s 

It has been pointed out by" Seddon 1 that m the early stages of a bone or 
joint lesion one or more of the regional glands may be infected and en 
larged and that the excision and examination of such a gland b} micro 
scopy or guinea pig inoculation will gne positixe information without the 
need for operatne exposure of the joint 

Diagnostic operation. 

Tins measure is indicated when diagnosis cannot be reached by other 
means and there are good reasons for avoiding delay 

In children exact diagnosis is rarely urgent, and, as has already been 
stated, arthrotomy is only indicated when the patient is ready m stage and 
in age for fusion At an earlier stage the removal of an enlarged regional 
gland is preferable 

W lien an arthrotomy is done attention should be paid to the follow mg 
points 

(а) Ample incision into the joint for inspection of synovial membrane and 
articular surfaces, or, if the signs are localized, a smaller incision in 
that region The surfaces of the wound should be carefully protected 
from contamination by the material from the joint 

(б) Discovery of the most diseased part and remo\ al of a generous sample 
of this for histological examination 

(c) It is well to ask the pathologist also to be generous m Ins supply of 
material to each guinea pig, for the infection may be slight and 
scattered 

Comparison of laboratory methods. 

Prof A D Gardner, a bacteriologist who has made a special study of this 
subject, has furnished the following table dealing with examination of por 
tions of synovial membrane removed at arthrotomy in 18 cases which proved 
tuberculous 

Table I 

CASES PER CENT 

Posit ite histologically 17 94 

One case was negative histologically and by 
guinea pig but proved by finding T B in 
amear 

Postn e by guinea pig test 13 72 

Posit n e histologically 1 4 >> ■> 

Negative by guinea pig J 
Negative histologically 1 
Positive by guinea pig | 

N B — For histology, from one to four selected blocks of tissue were 
prepared, one if the tissue looked obviously tuberculous, several if it 
appeared doubtful 

1 Seddon H J , British Medical Journal, 21 Jan , 1939 p 105 
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Thus, Prof Gardner’s experiences show that a pathologist experienced 
in tuberculous material, who is prepared to take time and trouble, is at 
least as good as a guinea pig in finding the bacilli in fluid and a diagnosis 
from tissue A portion of tissue sufficiently infected to give a guinea pig 
tuberculosis will show tubercle bacilli or be histologically characteristic of 
tuberculosis 



CHAPTER III 

THE HENERAL TREATMENT OF THE DISEASE 

We have as yet no means of developing the specific active immunity of our 
patients General treatment comprises the shilled use over a long enough 
penod of four natural remedies rest, food, the sun, and the open air 

FOOD 

Food must be adequate but not excessive, well cooked, attractive, and 
appropriate to the weather Our patients do not need fattening unless they 
are too tlun, they should be very little above their normal weight The diet 
should be simple, well mixed, and pleasantly served, as regards this last 
point it is worth mentioning that the probationer may have to exercise a 
good deal of tact and charm in feeding the frailer sort of child 

Our patients are very much exposed to the weather, and when it is cold, 
require more food and especially more fat In hot weather, on the other 
hand, their meat, fat, bread, puddings, and suchlike should be reduced, but 
they should have plenty of fresh fruit, vegetables, and be persuaded to drink 
extra water mostly between meals, as a precaution against renal calculus 
(see p 18) 

THE ACTION OF SUN AND WIND 

In treating skeletal tuberculosis we aim at giving our patients physical 
rest and metabolic stimulation, and it is to the open air, the sun, and the 
wind that we look for the latter We should assess their qualities mainly 
in relation to this service 

It is the author’s opinion that the mam virtue of heliotherapy (an accepted 
misnomer) lies in the exposure of the patient to the varying stimulus of 
warmth and cold wind and calm, and all changes of the weather 

It is this part of the treatment that can only be earned out in open air 
country hospitals, and it was m 1010 that the author first came across such 
a hospital in Shropshire During his time in the w ards of a London hospital, 
first as a student, then as a House Surgeon, Pott’s disease and hip disease had 
meant deformity, septic complication, and the slow, miserable progress of 
lardaceous disease In contrast to this the work of Sir Robert Jones zn open 
air hospitals in Shropshire and at Heswall seemed miraculous The children 
with tuberculous spines, hips, and knees, looked perfectly fit , and at Heswall 
they had not lost a patient from lardaceous disease for two years AH this 
was accomplished without the exposure of their bodies to the sun 
The action of the sun on the body. 

2 Its ‘photochemical action (a) Synthesis of vitamin D from ergosterol 
this is absorbed, and is helpful to patients with vitamin D deficiency Vita 
mm D can be administered from the dispensary 
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(b) Irritation advancing to destruction of very superficial living tissues 
the absorption of the products, within small limits and in certain cases may 
be beneficial But the danger of overdose is definite , and to febrile patients 
any dose is an overdose ikeir bodies should never be exposed to sunlight 
Gross overdose in the ordinary patient is demonstrated by a rise an evening 
temperature 

It is only m the spring and summer that an overdose of light need be 
feared in temperate climates and at ordinary altitudes , and Itolher s table, 
designed for the Alpine sunlight is needlessly slow for our English sun The 
author fully agrees with Rollier that several short exposures are better than 
one long one 

2 Its heat A warm sun and cool wmd combmed have great virtues The 
sun keeps the patient warm whilst the moving air cools and stimulates the 
skin The effect is rather that of a long continued relatively genial * contrast 
bath The metabolism of the skin itself, and of the muscles and viscera 
(liver &c ) through reflex association is stimulated Too much heat is as 
bad as too much ultra violet light, for its relaxing and devitalizing effect is 
the very opposite of what we want In particular, great care should be taken 
to avoid any Harming up of the local lesion for that is most harmful This 
danger is rather generally overlooked, e g a plaster containing a tuberculous 
ankle js repeatedly baked in the sun, if an abscess follows, the plaster bears 
the blame ' 

In a hot summer it is only too easy to do more harm than good by the 
apphcation of the sun s light and heat to the body and even without direct 
exposure it may be difficult to keep the patients cool enough, in or out of 
doors One way and another the summer sun can easily do more harm than 
good so much so that in hospitals which are ill designed or ill informed the 
patients do better in winter than in summer Perhaps the most important 
clinical point in the design of a ward for tuberculous cases concerns its 
capacity to keep cool m very hot weather 

3 Its psychological effect Sunshine is cheering and stimulating , but only 
if the patients are given adequate alternating periods m deep shade The 
sun should not be allowed to slime m the patients eyes 

4 Exposure to sum and. wind, dehydrate tbft body (see p. 

The wind 

This is probably the most valuable component of ‘heliotherapy’ The 
w ind cools the skin by convection and stimulates it by its ever varying lm 
pact The combmation of cool moving air with warm sunshine is pleasant 
and like a contrast bath promotes active hyperaemia of the skin Leonard 
Hdl reports that in Montana the heat production of the resting subject was 
put up to a notable degree higher than was the case with the children at 
Alton in summer but not higher than the latter in winter 1 

1 HID Leonard Journo! oj Tubere i loets April 192‘ > 
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The effect of the wind on the body is not wholly the result of cooling , for 
there is also the reflex stimulation of the viscera from the skin 

The air bath. 

‘Heliotherapy can be earned out without visible sunshine As much as 
possible of the bodj is exposed to the open air for a period lvhieh, if it is 
to be the best, must be judged each time for each child Here again is an 
opportunity for the probationer to contribute personally to the success of 
treatment 

The author lias great faith in the value of air baths all through the year, and 
he thinks it probable that the ordinary English w eather, applied to the skin 
m well regulated doses, will be found as effective in the treatment of tuber- 
culosis of bones and joints as that of other climates, and more helpful than 
indoor artificial sun 

Through the winter the patient should have three or four air baths a day 
In very cold weather he should have just a few seconds exposure of the body 
to a touch of keen wind never long enough to cause a harmful chill Tiie 
air batli should give an enjoyable cooling stimulus and be follow ed by a re 
actionary glow 

Our Ward Sisters should be taught directed, and eien compelled to use the 
wind and open air up to the optimum m the winter, and teamed often and forcibly 
against the danger of the sun tn summer except m the early morning and in the 
evening 

THE EFFECTS OF PROLONGED DECUBITUS 

1. The blood. 

With open air and a well balanced diet the blood picture tends to become 
normal 

2. The cardiovascular system. 

It is, of course, well known that after prolonged decubitus, patients cannot 
be raised to the vertical position without faintness The normal control of 
the cmrafediftnr nr tedsfron to eftiwrges cf pasittxm ts cat cf actant arm 1 has At he 
re educated Furthermore, patients w ho have been for a long time on their 
backs are more than ordmanlj sensitive to shock during or after operation 
On the other hand the blood pressure does not greatly vary from normal 
Fig 2 shows a senes of the systolic blood pressure records of patients before 
operation 

3. The kidneys. 

Renal calculus is a dangerous, but largely preventible, complication of 
prolonged dorsal decubitus There are three mam causes 

First, the posture of the patient produces a small stagnant pool in the 
peh is of the kidney 

Secondly, exposure of the body to the sun and the open air leads to 
c 
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dehydration of the body, stagnation and concentration, and makes for 
precipitation 

Thirdly, in Pott’s paraplegia the urinary tract may become infected 

In the author’s own hospital, where 90 to 100 patients are more or less 
constantly on their backs, w e ha\ e records of 8 cases of stone in the last ten 
j ears During the last five y ears, since w e ha\ e been more alive to the danger, 
there has only been I case Key 1 has made an analysis of renal complies 
tions He investigated 1C2 cases which had been immobilized for three 



Fin 2 The blood pressure of patients at various ages is 
indicated by circles and the approximate normal indicated 
by a black line The vertical figures indicate the blood 
pressure , the horizontal the age It will be seen that of the 
children, nine readings were high three low, seven near the 
line of the adults one was high, one low, and, again, sev en 
near the line 

months or more In these the incidence of renal complications was 19 1 per 
cent Of 38 comparable cases of less than three months’ decubitus, there 
was only 1 case The 19 1 per cent represented 32 cases, of whom 20 were 
stone, 3 renal tuberculosis, and 9 pyelitis 

The most important sign of reaai eafiraim? rs haeanitam, ami IFarti Sestets 
should be instructed to examine the first samples of unne of every frame or 
plaster bed patient after each ‘turning’ Haematuria is an indication for 
careful X ray investigation 

Renal calculi can generally be prevented several simple precautions must 
be taken 

1 The patients must be persuaded to drink, more water than they w ant 

2 Patients must be tilted or turned periodically. Practice differs widely 
in this respect The Pugh frames are mounted so that the patient can 

* hey Zr. A , The British \fed col Journal pp 1150-3 6 June 1936 See also, ThePreven 
tion of Calculus Formation in the Treatment of Tuberculosis of Spine and Hip’ (Annual 
Report oj the London Count j Council 1933 Public Health v ol 4 part 3, p 38) 
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easily be tilted to a sufficient angle, first one way for 20 minutes then 
the other, several times a day Here the patient is * turned ’ formally 
(see p 126) once a week after the initial tw o months 
The very serious complication of paraplegia presents an altogether different 
problem which will be considered later 
Many of these so called stones are for a tune, at least, more mud than 
stone, consisting of a mass of precipitated material which can be fairly easily 
washed away by the ‘water cure’ and by changing the posture to the ventral 
position or by frequent rotation 

4. The skin. 

Bed sores used to be a common effect of prolonged dorsal decubitus In 
orthopaedic hospitals they are now very rare This is largely due to the 
expert nursing of frames, plaster beds, and so on 

5. The mind. 

What is the psychological effect of prolonged dorsal decubitus ’ Taken 
alone it could not be other than depressing But one can at least do one’s 
utmost by the design of wards and their direct access to grass and games 
and life, and by opportunities for occupation to make time pass purposefully 
and pleasantly For, indeed, Nature seems to gi\ e an extra allowance of 
patience and courage to match the tedium of prolonged dorsal decubitus 
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THE LOCAL TREATMENT OF THE DISEASE 

Hebe our aims are 

1 To correct any deformity and to favour local healing by rest in a 
carefully chosen posture 

2 To restore free movement whenever possible, or, if that is impossible, 
to bring about sound ankylosis 

3 To remove diseased parts or tuberculous pus when necessary 

4 To prevent secondary infection 

When treatment is complete we expect the patient’s limb (or spine) to be 
so well and soundly healed that it will be permanently safe, and with its ultimate 
function so well provided for that, at the end of treatment , it is freely, strongly, and 
permanently useful 

We shall see that m most joints these conditions of permanent safetv and 
maximum utility can only be achieved by free movement or sound bony 
ankylosis 

Our means are various, but the basic principle of local treatment is * Rest , 
enforced, uninterrupted , and prolonged ’, as H O Thomas taught us And this 
‘Rest’ includes relief of each constituent part from the strain of its own 
particular function, for the inflamed synovial and pensynoual tissues it 
means stillness, for the decalcified and eroded bone it means relief from pressure, 
and for the fibnllated and softened articular cartilage it means relief from friction 
and from pressure 

The splintage should 

1 Hold the parts accurately and comfortably in whatever position is 
chosen 

2 Allow free circulation m the affected part 

3 Allow free respiratory movements 

4 Allow as much exposure of the surface of the body as possible to the air 

5 Be as simple, inexpensive, and widely applicable as possible Ih__t£ie 
a pplication of this splintage, great care s h ould be ta l-.cn t o a . vo id . pr o 
ducing secondary deformities of other parts, and , w hen prolonged 
decubitus is nec essary, everything possible should be done to eliminate 
stagnation as w ell as concentration, of the urine 

6 In spinal canes, allow access to the back whenever necessary without 
risk of local strain or movement , and, where bone destruction has made 
a local Lyphos inevitable and even desirable for the sake of sound 
healing and stability, enable it to be minimized and localized, and 
compensatory curves to be developed 

But there is no such thing as fool proof splintage Nor can the use of the 
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various splints, frames, and plaster beds be easily learnt out of a book 
E\ ery surgeon responsible for these cases must learn by close personal atten- 
tion and by taking every opportunity of discussion with old hands at the 
craft whether they be his senior colleagues or his Ward Sisters He must 
know e\ ery danger and how to avoid it by the use of the requisite pad or pull, 
what must be done and w hat must not If his patients are to be on frames m 
a hospital unused to frames, he w ill run up against trouble unless he is fully 
competent to ‘nurse a frame himself 
Sir Robert Jones, by practice and precept, gave his great authority to 
H O Thomas’s prescription of ‘Rest, enforced, uninterrupted, and pro 
longed Each word of this pronouncement must bo given its full value 
When w e remember that Thomas’s father was a successful bone setter, and 
that previous to lus qualification he assisted Ins father for a year or two, his 
deliberate and conservative methods have added significance 

Ifc is possible to adopt traction, or non tractive direct splintage Thomas 
had a great dislike of plaster, his open splints for the spme and hip were 
efficient , and Sir Robert Jones made them comfortable On the other hand 
many of us find the advantages of the application of plaster, to certain parts 
and at certain stages, greater than its disadvantages But most modem 
orthopaedic surgeons wisely lay great stress on the value of being able to 
expose a large area of the body to the air Then again w e ow e to Thomas an 
emphasis upon the continuity of splintage from the moment when a tuber- 
culous diagnosis has been made to that period, generally at least twelve 
months later when some modification of the enforced rest can be allowed 
w ith safety Thomas w as insistent on what lie terms * ike secondary diagnosis', 
i e an ascertainment of recoiery He put the matter thus ‘But it has been 
overlooked that we ought before releasing the patient from our control, to 
make a supplementary diagnosis and ascertain that there exists no longei 
any remnant of the ailment previously diagnosed 11 

Thomas had no radiographs to help him he acquired, and he can still teach 
us to acquire, by observation and careful tests at the appropriate time, a 
sure assessment of the progress of the patient Even now , w ith all our X ray 
and laboratory assistance, his methods offer us certain safeguards which we 
cannot afford to neglect Indeed, a great deal of judgement may be required 
to decide, m any particular case, when disease is safely arrested One is 
gmdecLbj-the paUeiitLa-gaziezal appearance, te mperatu re chart an d, above all. 
b\ th e changes show n m a s enes of radiogra phs, and locally by the absence of 
anyjieat, swelling, or tenderness" T he radiographic signs of he aling include 
recalcification and the -inc reasing de finition of tlie outl ines of erode dTareas 
The author has already stated lus belief that either free mobility or sound 
bony ankxlosis should be our aim, and that only so can we be sure of per 
manent safety to endure the rough and tumble of life If then the joint sur 
faces have been seriously damaged it is no longer a question of when we can 
safelj allow mo\ ement again The problem is now one of deciding how best 
* Thomas II O Coninbuhont to Surger j and Medicine, 18S7, Part 3 p 4 
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to favour, or bring about, sound bony ankylosis Tins involves a change in 
the application of rest, in that, while immobilization is kept up, interarticular 
pressure is permitted or even encouraged As natural bo ny ankylosi s is 
almost unknownjn tuber culosis, operatio n will often be indi cated In young 
children it may be advisable to wait some years before operation can be 
wisely undertaken, and m such cases we can, m due time, adopt a form of 
ambulatory splintage 

On the other hand, whenever the absence of articular destruction leaves 
a hope of the restoration of movement there comes a time when the joint is 
set free provisionally for Thomas’s tests Thomas taught that a joint which, 
w hen set free, gains in range of movement is n o lon ge r inflarn pd andjsjtomg 
well On the other hand, persistentAstickmess 1 e a reflex mu scular resis 
tance to passi ve movement or a diminishin g range of m ov ement, is a sure 
sign that the inflammatio n is still a ctive an d that i mmobilizati on must b e 
reinstituted and maintained-for-another-long-period 

In children, when inflammation is quiescent and erosion has ceased, there 
comes a h eahng-stag e There is non a constructive hardening of the pranula 
tion_lissue, which has hitherto been a partially organized infiltration of cells, 
animated bj a reaction to inflammation During th is sc lerosing stage one can 
often allow a little movemen t, but cannot safely allow the p ressure of weig ht 
beari ng _ Then, later, i f all goes well, comes the release from all restra int and 
protection This convalescent stage is recognized by Thomas’s tests and by 
radiographs 

Unfortunately m the majority of tuberculous joints, destruction is pro 
gressive until it has become clear that all hope of safe mobility has gone, and 
that only by ankj losis will the lesion be safely and soundly healed Further 
more, we know that bony ankylosis does not happen m tuberculosis, and that 
most joints on which considerable strain is thrown will seldom heal soundly 
without operative arthrodesis 

Children heal better than adolescents, adults heal sloidy, and the elderly net er 
achieve a final arrest In cluldren, conservative treatment is carried through 
to its conclusion, both because they heal better than adults, and because tliey 
stand long continued hospital treatment better m body, in mind, and in 
worldly circumstance But m adults operation is interposed as soon as 
general and local conditions allow because they heal poorly, slowly, or not at 
all, and because thej do not bear long continued hospitalization well But 
even in some children the time comes when it can be foreseen that, without 
operation, heahng will be delayed, uncertain, and probably unsound 

The need for operation is often obvious from the first In an adult, for 
example, it is no good whatever hoping for the natural restoration of mo\ e 
ment in a tuberculous hip, knee, or ankle In some joints the infected tissues 
can be completely excised in others an extra articular synostosis can be 
brought about Provided that this removes all strain from the joint, the 
patient can be allowed up as soon as his general condition wall benefit thereby 
We can then accept the principle that operation will accelerate sound healing 
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and often bring it about when it w ould not otherwise take place , but we ca n 
not afford to forget two vital prin ciples 

(1) that the operation on a joint has no direct influence on the deep seated 
lymphatic tuberculosis , and 

(2) that the operation will be far more certain of success if it is done at a 
stage when the general condition of the patient is at its best and the 
local lesion is no longer active. 

One ought then in general to wait for health and for X ray evidence of 
rccalcification But operation may be indicated foi a different reason, not at a 
chosen moment and at a favourable stage, but because the local lesion remains 
active m spite of treatment, and because the toxaemia is itself a danger to 
life and a bar to recovery For example, one may feel it advisable to perform 
thorough excision of the focus in the hip, or excision of the knee in older 
patients m order to give relief from a massive tuberculous focus One should 
not hesitate to amputate the leg of a man over 40 with a widespread active 
tuberculosis of the tarsus 

Again, in caries of the dorsal spine in an adult there may be persistent pam 
which cannot be controlled by a frame or a plaster bed because it is associated 
with respiration In such cases the movements of breathing seem to be con 
ccntrated exactly at the point of somatic destruction The author has actually 
seen this movement taking place two or three times while clear ing the debri s 
r ound the lesion afte r costotransverscctomy Raw infected bone above and 
below was being ground together This harmful and painful grinding can be 
quickly relieved by strong posterior bone grafting, and finally eliminated 
when posterior fusion is complete Then, too, paraplegia may call for 
operation at any stage of the disease. 

One cannot lay down a period for operation which will be universally true, 
for the indications and the circumstances vary with the individual case^. 



CHAPTER V 

OPERATIVE TREATMENT 

A For Diagnosis (already considered m Chapter II) 

B For Cold Abscess 

C For the Prevention and Treatment of Secondary Infection 
D Directed toward the elimination or healing of the Focal Disense, these 
include 

(i) Treatment of extra articular bone foci , 

( 11 ) Excision or erasion of joint disease with ultra articular arthrodesis , 
(m) Extra articular arthrodesis, alone, or m addition to the above, 

(iv) Wide excision of all infected parts w ith subsequent pseudarthrosis, or 
amputation 

E For the Correction of Deformity 

F For Paraplegia (to be considered later in Chapter XVII) 

TREATMENT FOR COLD ABSCESS 
An abscess can be harmful both from the toxSemia it produces and from 
its pressure on i ital structures such as the spinal cord , it may further be 
threatening on account of prospective rupture and the danger of secondary 
sepsis The treatment of a retropharyngeal, mediastinal, lumbar or psoas 
abscess wall be discussed later (see p 102) 

In general, an abscess of any size should be aspirated with the strictest 
aseptic and antiseptic precautions and, if the abscess is near the surface, 
through an oblique patli The fluid withdrawn should be examined by 
culture and smear 

If the fluid is ‘flocculent’ and aspiration proves impracticable a modifying 
fluid 1 may be injected with the object of thinning the contents and making 
them susceptible of aspiration But frequently aspiration is unavaibng, 
perhaps most often in the ankle, waast, foot, or hand , then comes the choice 
between opening evacuating and closing or opening and allowing leakage 
In our experience a sinus need no longer involve septic infection , tins most 
serious comphcation can be prevented by sufficiently careful technique, 

1 The author doe« not himself advocate the use of modifying fluid but he wrote to Sir Henry 
Gam am who stated his views as follows I sbll occasionally use a modifying fluid for cold 
abscesses The most usual one is sold by the British Drug Houses under the name of Emulsion. 
Iodoform Co Alton The formula is iodoform 5 grammes ethei 10 grammes guaiacol and 
creosote 2 grammes each and sterilized olive oil 100 cc I inject from 5 to 20 c c starting with 
tho smaller dose This is used for abscesses containing thick pus which is Tather difficult to 
evacuate For abscesses with very thin pus and with tlnn walla where you want a sclerosing 
effect I use 10 per cent iodoform powder in Bulph ether After aspirating the fluid inject from 
5 to 10 c c of this solution and leave the cannula in position until all the ether has escaped 
The iodoform is precipitated on to the walls of the abscess and jou can take an "N. raj of tho 
abscess if you wish to do so Usuallj , a sort of sanious fluid appears following and requires 
aspiration in three or four days time 
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including tlie use of a special antiseptic both at the operation and after 
wards at etery subsequent dressing After its evacuation the cavity is 
allowed to leak and any form of rubber or gauze drain is abhorred the 
incision is of good length the whole length of the subcutaneous caaity and 
is not sutured Afterwards ever} subsequent dressing is done with a veiy 
careful aseptic and antiseptic tecbmque of which the special points are 

1 Masks for the dressers to prevent droplet infection 

2 The use of a skin antiseptic made of 1 per cent crystal \ lolet and 1 per 
cent brilliant green in (75 per cent ) alcohol 

3 The use of plenty of sterile non absorbent dressings with very tl orough 
bandaging to make sure that the dressings will not be disturbed 

4 Infrequent dressings for a few days duly dressings may be necessitated 
by profuse discharge but in the absence of pyogenic infection there is 
soon \ ery little leal age and dressings once or twice a weel suffice 

THE PREVENTION AND TREATMENT OF SECONDARY INFECTION 
(t} The prevention of sepsis 

Pyogenic infection is almost alw a} s a late complication but very rarely a 
tuberculous and py ogemc infection appear simultaneously 1 with the signs and 
si mptoms of acute osteitis Such a case must be drained for sepsis and put 
through the standard general and local treatment for tuberculosis 

Ordinarily pyogenic infection can and should be a\ oided by 

1 Early and adequate general and local treatment which limits bone 
destruction and abscess formation 

2 The aspiration of abscesses coming toward the surface in good time 
and by a long subcutaneous track 

3 Meticulous aseptic and antiseptic dressing technique of any sinus 

This in the \\ ingfield Morris Hospital lias proved so reliable and bene 

fieial that it deserves emphasis If a tuberculous focus has been w ell treated 
and the patient is doing well the discharge from that focus will aery quickly 
lessen and dry up W itlnn a few days or weeks the w hole thing is 1 ealed 
For a period of five years we had not a single case of secondary infection of a 
tuberculous sinus 

In the old day s secondary py ogemc infection of a smus w as almost mm er 
sal w ltli the tragic results w e knew only too w ell — unending illness periods 
of pyrexia profuse suppuration lardaceous disease and a slow and miserable 
death 

(u) The treatment of sepsis 

Once sepsis has been established the local treatment is adequate drainage 
and drainage to be adequate must often be radical e\en drastic The methods 
of carrying out this procedure vary in different regions and will be described 
later \\ lule pyogenic infection is a very serious complication which should 

The author has ha 1 one such case in twenty 5-ears 
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at all costs be avoided, it sometimes, as a small compensation, provokes 
ankylosis, and thus brings about the sound healing of a joint 

THE ELIMINATION OR HEALING OF THE FOCAL DISEASE 
(i) Treatment of extra -articular bone foci. 

What are we to do when there have been signs or symptoms of arthritis 
and X rays disclose an extra articular focus without evidence of infection of 
the joint ’ In cases m which the focus appears definitely extra articular, one 
is sorely tempted to curette it through an extra articular approach Calve 
has warned us against doing so until progress has made it clear that the joint 
is not infected His warning concerns the danger of sinus formation with 
secondary infection of the joint % ia the sinus In the author’s limited exper 
lence of such an operation, no long continued sinus with a risk of sepsis has 
occurred hut on the other hand, w hen signs of arthritis have called attention 
to the lesion the joint itself has already been infected with tuberculosis 

Osseous foci, quite definitely non articular, may b e discovered on a ccount 
of symptoms of endoste al rather tkan^ arthritic origin, perhap s an indefinite 
a ching m )fbone. or the appearance of fluctuating swelling, rather_fchan pain 
or_lack of fun ction m a lom t S uch a condition occurs not infreq uently m the 
sternum, a_nb, o r in the small hones nfliand or fo nt. These ran he dealt with 
b> limited surgical measures and the basic infection by general treatment 

(li) Excision or erasion of joint disease with intra-articular arthro- 
desis. 

This is carried out m order to obtain sound, safe, and permanent healing 
The arthrodesis may be preceded by the removal of all, or as much as 
possible, of the diseased tissues of erasion or excision The advantage of this 
is that it enables the surgeon to eradicate the diseased tissues partly or com 
pletely, and to place together raw surfaces of healthy bone In some parts, 
notab ly the k nee^e rasion or e xcision wnth direct arthrodesis is adequate 
In manj joints, how ever, some forinof extraTarticular arthrodesis is essential 
either as a supplement to excision or without any articular operation 

Sir Robert Jones used to insist upon the difference between tuberculosis 
in the old and the young , teaching that, when excising a loint m a relat ively 
young patient one couldjeave infected tissues, but that in th e old one should 
reg ard th e m as loca lly malignant 

(m) Extra-articular arthrodesis. 

This, as its name implies, is a procedure which aims at synostosis by means 
of bone transplantation from a point proximal to a second point distal to the 
joint without opening the jomt The great advantage of this method of 
synostosis is that the bone bridge is at a distance from the tuberculous lesion, 
for osteogenesis does not occur except at a distance m time or m place from an 
active tuberculous focus In other words, if the surgeon endeavours to get a 
union between two bony surfaces close to a recent, even if no longer active, 
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tuberculous lesion he w ill fail , but if he can, by a graft beta een the two bones, 
build a bridge a hich makes contact with healthy bone at a distance above and 
below the joint, osteogenesis will be unhampered 

Technical principles. The methods will vary v, ith the joints concerned, 
but the principal points can be stated as follows 

(a) The graft should hav e good contact at both ends with raw healthy bone 
(i b ) The shorter the bridge the better 

(c) The placing and the shape of the graft should be related to the 
mechanical strain likely to be imposed upon it 
Not only are there good and bad technical methods in the operation itself, 
but also in the splintage and protection of the joint during the operation and 
in continuity afterwards Finally, there must be a carefully graduated 
exposure of the grafted joint to the strain of use, m order that the bone bridge 
may strengthen until it is able to stand any load w hich may be put upon it 

(iv) Wide excision of all infected parts with subsequent pseudar- 
throsis or amputation. 

Extensive disease. Now and then there may be a very large area of bone 
infiltrated by tuberculosis and in the end practically replaced by a granuloma 
permeated by tubercle bacilh This massive disease may involve the bone at 
one or both sides of the joint , and the joint itself will, of course, be destroy ed 
and its cavity occupied by debns and necrotic tissue This may make arthro- 
desis exceedingly difficult or even impracticable, and may of necessity 7 
indicate wide excision, or amputation Furthermore, even though it should 
prove possible by conservative measures to arrest the disease, this would at 
best take several years, and at the end the joint would have been destroyed, 
the bones shortened, and the limb wasted 

The justification for wide excision in such a case is a better prognosis, and 
a much quicker prospect of recovery' 

Persistent active disease. Occasionally a patient fails to respond to 
treatment Sometimes the local lesion alone wall persist despite improvement 
m the patient’s general health Month after month the radiographs make 
it clear that further bone destruction is taking place There is no sign of 
the arrest of the destruction, still less of recalcification At other times, the 
patient as a whole fails to respond, remaining much as he was w hen admitted 
to hospital Such a state of affairs is rare in children, but by' no means 
uncommon m adults Whereas in the former case radical excision w ill as a 
rule be successful, in the latter the problem is not so straightforward It may 
be that the man’s illness is due to an active lesion of a large joint, or, on the 
other hand, at may be that there is some other ly mphatic or pulmonary lesion 
which is responsible A careful general examination will be made, but even 
so, a great deal of consideration and good judgement may be needed in order 
to reach the right decision on the question of operation The problem is 
sometimes of this sort Is it probable that the local lesion is alone responsible 
for a man’s illness and that relief from toxic absorption will enable the man to 
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FOR THE CORRECTION OF DEFORMITY 

Spine. 

Here the intrinsic deformity varies, as will be seen, with the extent of 
destruction and the site But this organic deformity is liable to exaggeration, 
especially m the dorsal region, by the absence or distance of compensatory' 
curves Host of us aim at the elimination of aii but the essential 'orthopaedic 
stability of Menard ’ b\ the minimization of the length of the primary kvphos 
and by the development of compensatory curves close above and below 
\\ aldenstrom 1 (see Tigs 53a and 536) has gone further and succeeded in 
straightening the kyphos and maintaining the correction by grafting 

Lower limbs. 

Here deformity can, to a large extent be prevented by good splintage and 
w hen necessary corrected by osteotomy , but the w orst and the most intract 
able deformity is the shortening and w asting of the bones of the limb due to 
(1) destruction by disease , (2) to atrophy from disuse, and (3) to premature 
closure of the distal epiphyses of the limb Tins can be countered in tw o w ay s , 
first by taking all possible steps to promote rapid local healing, then by 
arthrodesis to make a reasonably early return to function possible and safe 
Secondly, one can by epiphysiodeais 2 check the growth in the other limb or, 
if much disparity remains and the case is seen too late for epiphysiodesis, 
lengthen the short, or shorten the long, limb 

The dangers of operation. 

In relation to danger the operations are of fcw o orders 

1 Those done for purely orthopaedic reasons, e g spinal fusion, arthrodesis, 
osteotomy, epipky siodesis, leg lengthening, &c 

2 Life saving operations done to check dangerous disease, e g amputation, 
wide excision, &c 

The surgeon must satisfy himself of the safety under the circumstances of 
an operation of the former group before deciding on its performance On the 
other hand, as regards the second group, having taken every precaution, the 
surgeon is often right in facing grave risks 

j Is there a risk, of dissemination ? It is of course axiomatic that unnecessary 
operations on sick patients should be avoided In tuberculosis one should 
consider not merely the risks directly associated with the operation itself, 
but also that of a subsequent and, perhaps, prolonged physical depression, a 
state particularly unfavourable m a tuberculous patient The opponents of 
the operative treatment of tuberculosis have indeed put forward the view 
that operation involves a considerable risk of dissemination of tuberculosis 
It is, therefore, of great interest to note that during the seventeen years in 

1 Waldenstrom Aeta Chirurgtca Scandinniica \ol lvt Fasc v , 1924 

* Pherruster, D B , ‘Operative Arrestment of longitudinal Growth of Bones in the Treat 
merit of Deformities’ Journal oj Bom and Joint Surgery, 1033, 15, 1 
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■which the Wingfield Morris Orthopaedic Hospital has dealt with surgical 
tuberculosis on a large scale we have no record of a case in which a new focus, 
or meningitis, or miliary tuberculosis, has follow ed an operation during the 
three or four months in w hich the operation might reasonably be regarded 
as responsible During this period 464 major operations have been earned 
out on tuberculous patients 

We have had a case or two in which an operation was done rather as a 
forlorn hope in order to relieve a seriously sick patient from a painful and 
exhausting lesion, and some of these patients have continued to go downhill 

The author attributes the absence of dissemination after an operation, in 
the mam, to the preparatory course of general treatment , as a rule, the 
patient is not operated upon until he or she is definitely showing a good resis 
tance to tuberculosis, and it is, therefore, unlikely that tuberculous bacil 
laemia will give nse to new lesions Two patients developed meningitis while 
m hospital, fortunately before, not after, operation w Inch, if it had been done 
a few weeks earlier, might have been unfairly blamed 



CHAPTER VI 

THE HIP 


The spine and the hip suffer from tuberculosis more often than any other 
part of the skeletal system, and the lup more often than any other single 
joint The hip, therefore, will be considered first, and in order to avoid 



Fig 4 Diagram indicating fairly typical foci round 
the hip 


cumbersome repetition differential diagnosis mil be discussed in detail in this 
chapter. In the later chapters particular points in differential diagnosis tv ill 
alone be taken 

PATHOLOGY 

A metastatic infection may be deposited in any single part, or simul 
taneously in several parts of the joint and its constituent bones The foci 
tv Inch result may be synovial or, and it amounts to muchihe same thing, may 
be juxta synovial, ulcerating the bone tv here the synovial membrane joins it , 
or again the foci may be situated anyv here in the head and neck of the femur, 
or round the acetabulum, most often in its roof (Fig 4) 
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The localization of the original focus is sometimes of practical importance, 
for operation may be indicated m the case of a metaphyseal focus 'which 
appears to be entirely extra articular (Fig 5) , or a tuberculous embolus may 
cause infarction as well as infection, the early X ray signs of aseptic necrosis 
being subsequently replaced by those of tuberculosis Such an embolus, 



Fig 5 A metaplij seal fix us 

blocking one or more of the branches of the -vessels passing to the epipbjsis 
via the ligamentum teres, may cause initially the radiographic appearance of 
pseudocoxalgia {Perthes’ disease) Occasionally the concentration of disease 
in the acetabulum appears to warrant some form of acetabulectomy , and in 
some cases a very widespread endosteal destruction of the head, neck, and 
trochanteric region may indicate a wide excision of the affected parts of the 
femur These points will be discussed later 
The hip is a close fitting ball and socket jomt, and one of the difficulties in 
its treatment is a tendency for the debns of its destruction to collect in the 
socket, hyaline cartilage is resistant to tuberculosis, the bone under it is 
eroded until the articular cartilage is sloughed off and lies among the debris 
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collected deep m the socket, the tv hole forming a mass of sloughed cartilage, 
bone sand and pus tv Inch prev ents the femur from making direct contact w ith 
the ilium Such a joint remains unhealed, insecure, and not easily or fully 
protected by extra articular arthrodesis Sometimes, how ever, the capsule is 
ruptured and the debris extruded, in one or more directions X rays fre 
quently reveal such extrusion sacs filled with calcareo us debris This extrusion 
is of benefit, for what is left of the femoral head can settle into the acetabulum 
— and in so doing shorten the distance to be covered by a graft and take a 
share in the resistance to strain 


DIAGNOSIS 

History. 

t A Inn n. is almost always the first symptom of hip disease, and the limp is 
characteristically due to a loss of full extension of the joint There is a 
moment at the end of egch normal step when the hip is fully extended now 
w henever there is a synovitis or arthritis of the hip this full extension is lost, 
and the loss is evidenced by a limp, what is termed a ‘flexion’ limp, of the 
affected limb It is this limited extension of the hip, more than any delicacy 
in putting the foot on the ground or transferring body weight to the limb, 
which exhibits the disease The cha racteristic limp of hip. dis eas e is not one 
of pain , it is rat her one of impaired functio n The limp is due to the inability 

of the patient fully to extend the thigh on the pelvis more than to any con 
scious protection of the joint ’ l At the same time the movements of the joint 
are not quite supple on account of the reflex hypertonus of its muscles and 
this limp is quite different from the yielding dip of unilateral congenital 
dislocation of the hip or the carefree stumping of coxa plana after the initial 
arthritic stage But it must be remembered that in an early case the limp may 
not alnays be present on examination especially if the child has been put at 
rest for a few days Indeed, the characteristic history is that of a limpuhich 
b ecomes nbnous when the child is tifec l 

In an adults pain in the hip, or pain referred to the thigh or the knee is the 
rule This pain is severe whenever the joint is tiglitly distended w ith fluid 
In a child pain is often not mentioned, but in many cases we hear of restless* 
ness at night or ‘ night crie s’. 1 e the child wakes with a sudden whimper or 
cry just after he falls asleep Such a story is very strongly suggestive of 
tuberculosis ; 

Often the patient is and mothers will have noticed that the 

children have been easily tired and not at all in their best form for some 
months This is, of course, associated with the primary tuberculosis of the 
lymph glands 

Clinical examination. 

The patient should be examined lj ing on a firm flat couch, or, even 
better, on a table cov ered w ith a blanket 

1 Robert Jones, Contributions to Orthopaedic Surgery, p 123 
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It may now bo noticed that the patient is lying with one leg apparently a 
little longer than the other, due to abduction, also that he keeps one or both 
hips a little flexed or lies with marked lordosis For at an early stage patients 
often hold an inflamed and distended hip abducted and externally rotated, 
and always a little flexed, though this may be masked by lordosis Later on 
the unrestricted result of prolonged muscular spasm will have led to adduction, 
but the flexion remains 

Careful comparative inspection will reveal wasting of the thigh, probably 
some swelling in front of the hip, and wasting and loss of firm outline in the 
buttock Measurements round the thighs taken at exactly comparable dis 
tances below the anterior superior spines w ill confirm the \\ asting Tenderness 
is almost always present m adults, but less constantly, though quite fre 
quently, in children Actual measurements from the inferior aspect of the 
anterior superior spine of the ilium to the tip of the corresponding internal 
malleolus on each side, are not likely to be different at an early stage But 
owing to muscular spasm it ihay be impossible to get a comparable position 
for each hip and knee, for abduction and flexion shorten, whilst adduction 
and extension lengthen, actual measurements Destruct ion, di splacement o r. 
in old cases, diminution of growth from disuse may be responsible for true 
shortening 

‘Practical’ ( apparent’) measurements are only helpful when one hip is 
fixed (whether by muscular spasm or by fibrous or bony ankylosis) To test 
this, the free limb is brought side by side w ith the fixed Measurements are then 
taken from the umbilicus to the tip of each internal malleolus (the heel of the 
band holding the tape should rest firmly on the iliac crest), the short leg being 
measured first, then the longer with equal tension on the tapey Any differ 
ence m the tw o sides must be interpreted m the light of the actual measure 
ments If the practical shortening is greater than the actual, the fixed hip is 
a dducted . if less, it, is abducte d The difference between actual and practical 
' shortening when related to the distance measured transversely over the 
anterior superior lhac spines, will furnish the angle of abduction or adduction 
by means of Lovett’s table (see p 262 ) 

The patient is now asked to flex both limbs right up The movement is 
compared end ihc hips arc the a tesicti jn turn far -flexion deformity |Fi23 
6 and 7) 

The sound leg is examined first, and put slowly and gently through its 
movements The good knee and lup having been flexed until with the thigh 
pressed on to the abdomen all lumbar lordosis is obliterated (but no farther, 
or the pelvis itself will be flexed on the spine) This position is then carefully 
held and the child is asked to lay his other leg flat on the table If he attempts 
to do so and cannot, or if he does not try and gentle assistance is resisted, one 
has a positive answer to the ‘flexion deformity test’, ‘which indicates the 
slightest commencement of hip joint malaise’ 1 

The affected limb is next held very steadily by the knee, and movements 

1 H O Thomas An Argument u-tth the Censor, p 9 
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are attempted a ery slowly and so gently and tentatix ely that, however sensi- 
tive the hip may be, it is not hurt If the petv is moves with the thigh flexion 
xs stopped as soon as all the lordosis is lost and the patient is asked to put 
the good leg on the table for comparison This he can do, showing that m this 
hip there is no flexion deformity 

Then the examiner, standing at the foot of the couch and taking one foot in 
each hand, gently rotates both limbs, watching the w hole pelvis and compar 
ing the range of external rotation and internal rotation on the two sides 
Abduction is then tested, the examine! asking and assisting the child to 



Fig 6 Flexion deformity demonitr&te<l 



Fig 7 No flexion deformity 


separate his legs as widely as he can while lie watches the anterior superior 
spines closely for tilting If there is arthritis of one hip all its movements will 
be limited by muscular resistance, being less free and full than those of the 
other hip It is not always possible to demonstrate this in regard to rotatioi\, 
but whatever loss there is will be balanced therefore an unbalanced loss, say 
of internal rotation, is suggestive of another diagnosis probably adolescent 
coxa vara or, lezy of adhesions m the gluteus maxim US Si milarly , a 

flexion d efo rmity with free rotation may be the result nf pinna gp^m tpip to 
a sub acute appendicitis or to osteitis of a lumbar body or transv erse proce ss 
No attempt should, be made to oierpoicer the resistance at the limits of moiement. 
The whole of the examination can be made without causing any pain, and 
ei en without inducing any moi ement of the joint if the disease is actn e and 
the sensitive hip fixed by muscular spasm. To force mo\ ement is harmful, 
and examination under anaesthesia is useless and dang erous The symptoms and 
signs described are characteristic of tuberculous disease of the hip, but they 
are not in any sense pathognomonic The signs and symptoms show that 
something is irritating the hip and causing an arthritis which is like that due 
to tuberculosis, but nothing more It maj be, as w e shall see, due to other 
causes, but the important thing is that the patient should be promptly 
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admitted to an orthopaedic hospital on a * provisional ’ diagnosis of ‘Observa 
tion Hip’, to start treatment and aw ait exact diagnosis Expert radiography 
is an immediate need, but negative radiographs do not exclude tuberculosis 
This can hardly be repeated too often* 

L imp and jimita tion of movement, in alLdireetions-byjnuscular-spasm are 
reliable- proofs -of arthritis of the lnp Nevertheless, their absence does 
not exclude a n endosteal focus without infection of the joint One should 
bear this m mind when the general condition of the patient is suggestive of 
tuberculosis and pain is felt in the region of the lnp Under such circum 
stances insist upon obtaining very good stereoscopic radiographs, then study 
them very carefully for small endosteal foci are elusive ' If such foci remain 
unrecognized the disease may spread and infect the hip , but this catastrophe 
can probably be presented in some of such cases by the discovery and 
eradication of the focus by an extra articular route 

Confirmation of diagnosis. 

The patient has now been admitted with arthritis and it remains to dis 
tinguish tuberculosis from other sources of inflammation Eor this we have 
more and more come to rely upon radiography A radiograph will often settle 
the diagnosis straight away , at other times a series taken at suitable intervals 
will do so The radiograph will, as a rule, include both hips for comparison, 
and in some cases be stereoscopic in order to demonstrate en dosteal foci or 
slight antero posterior displacements of the femoral head '-'f he characteristic 
effect of tuberculosis is a locabzed fading of the bone shadow , a similar fading 
occurs with disuse, but is more diffuse./ 

Radiographs. 

Localized erosion without reaction (Fig 8) is characteristic of tuberculosis, 
and the picture is different from the clearly defined lesions of syphilis (Fig 9) 
and the necrosis or proliferation associated with septic infection (Tigs 10a and 
106) During the earlj period of evolution, the X ray evidence lags far behind 
the actual extent ofpre erosne invasion of the bone Bone infiltrated and rotten 
with tuberculosis when seen by the surgeon’s eye or felt by his finger, may 
have appeared of normal structure (though relatively decalcified) m recent 
radiographs (see p 6) 

Skin tests. 

In all cases a Mantoux mtradermal test is carried out Negatn e tests at all 
ages are valuable, positive only m young children, but in a very ill patient 
with rapidly progressive disease a negative skin reaction does not exclude 
tuberculosis 
Blood tests. 

A Wassermann test should be undertaken m all cases or at least whenever 
there is anything suggestive of syphilis A differential blood count is useful 
when the diagnosis lies between tuberculous and pyogenic osteitis, the former 
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>C head and motaphysis of femur Fro. 10b. The widespread and irregular destruction and reaction 

led with sepsis. associated with osteomyelitis of the ilium affecting the hip joint. 
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producing a relative increase m lymphocytes, the latter in polymorphonuclear 
cells Furthermore, if pus is available by aspiration it should be fully 
examined 

DIFFERENTIAL DIAGNOSIS 

Quite often diagnosis remains in doubt , and then our procedure differs in 
children and adults In children treatment is carried on for a further period 
as if the hip were tuberculous, under the provisional diagnosis of ‘Ob sen ation 
Hip * But in adults the differential diagnosis is less difficult and time is more 
valuable, therefore whenever the history is characteristically insidious, the 
w hole picture that of subacute or chronic monarticular arthritis, and two or 
three serial radiographs show progressive decal eification with early signs of 
erosion it is unnecessary to wont long before proceeding to arthropsy. 

1. Transient arthritis of the hip. 

This is a clinical term applied to an arthritis or synov ltis which responds to 
treatment m a few days or w eehs. It is probably usually due to streptococcal 
in fectio n from the pharynx or intestine All patients w ith ‘observation hips’ 
are put at once on some form of immobilization — in the author’s present 
practice, on a Robert Jones double hip frame (see p 251) 

The distinction between tuberculosis and ‘transient’ arthritis is made by 
cli nical prog ress after the search for and elimination of likely sources of 
streptococcal infection Transient arthritis is suggested by the ^persisten t 
absence of radiographic changes other than those of the decalcihc ation of 
disuse associated with a non destructive arthritis When this is so after 
immobilization on the frame for a period estimated on clinical grounds and 
varying from a fortnight to six or eight weeks, the patient is taken off the 
frame and examined If the hip feels promising, if the movements are free 
within limits and not associated with muscular resistance, the patient is set 
free in bed In two or tlireg. days, and again iiua week, the movements are 
examined If the joint is still ‘sticky ’ and there is muscular resistance, he is 
put back on his frame as an ‘ observation hip ’ for six to eight w eeks and then 
put through the test again Bnt jf, on the other hand, the movement s w ere 
g-nmng freedo m during the first week. thev_a r e tested once more afte r 
a nother w cek’s free dom in bed , if there isjirogress tli§Lpatiejit_isjilloA\ed up 
i n the w ard^and if all goes well for another w eek he ca n go h ome 

2. Osteochondritis of the femoral head (pseudocoxalgia). 1 Age- 
incidence 6 12 

This is an ischaemic disturbance of the epiphysis which, if untreated, leads 
to a flattened head and a thickened neck, producing in fact a coxa plana 
(Fig 11) If, however, the condition is recognized early the lup must be 
immobilized until the period of reaction i s over, and the head must be pro- 
tected from compression during the long period of disorganization and feeble 
growth Actually tins takes several years (Fig 12) Of these, the first should be 

1 Platt British Journal oj Surgery, 9, 366 
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snentgn bed but later on tlie patient may be allowed up if one can rely on 
unremitting protection of the head by an exactly fi tted weight bearing 
caliper The affected neck will alw ays be thicker than the normaT but the 
spherical form of the head can be restored and this is a very great achievement 
for the distorted femoral head of untreated or imperfectly treated pseudo 
coxalgia ine\ itably leads to the onset of osteoarthritis in middle life (Fig 13 ) 



* ' 
' % 



Fia 13 A distorted h p of untreated pse docoxalgia 

The lesion is non erosive — bone suffer s cartilage does not The bone cells 
suffer death or suspended animation but the cells deep in the hyaline 
cartilage find sufficient nourishment to maintain their existence and multiply 
The children ahv avs recover with a mobile. In n In the past pseudocoxalgia 
as its name implies was mistaken for true hip disease and the end results 
so much better than those of tuberculosis misled the profession and falsified 
statistics 

Very rarely tuberculous hip disease starts m the semblance of Perthes 
disease ischaemia of the epiphj sis results from a tuberculous embolus of the 
artery in the ligamentum teres This is trulj a \\ olf in sheep s clothing 
and the deception calls for earl} exposure if only on account of the lerj 




1 10 14 Radiograph showing a lesion involving til© head of tlio left femur with relative 
hypercalc ideation compared to the right Ultimately tins was replaced by the decalcification 
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different evolution of the two conditions The general condition may be 
significant, but the disguise is unlikely to be detected unless serial radiographs 
are closely examined The X ray indications are at first those of ischaemia 
(see Fig 14) and therefore completely deceptn e because contrary to those of 
tuberculosis , but in the course of three or four months they begin to show 
unmistakable evidence of ero«ion and decalcification 

3. Osteochondritis dissecans. Age incidence 10-20 

This is commonly the result of a vascular accident or minor im urv One 
of two things happens either a flake of articular cartilage and underlying 
bone is separated bj the injury and floated off its vascular bony bed by the 
subsequent Inematoma, or, alternatively, some small vessel, an end artery, is 
thrombosed or embohzed, with the result that a small island of hone and 
cartilage is separated by aseptic necrosis In either case the mo\ ement of the 
joint may prevent the reestablishment of \ascular connexions, and the 
fragment, remaining necrotic, gradually gets looser m its bed until it becomes 
a l oose bo d\ The partial!} detached stage is particularly likely to set up 
irritation which maj veil arouse a suspicion of tuberculosis, but a radio 
graph will ordinarily settle the diagnosis Fig 15 represents a radiographic 
appearance which is characteristic of osteochondritis dissecans But in 
this particular instance the condition was caused, presumably, by a tuber- 
culous embolus, for subsequent pictures show that this condition, which 
began with a vascular accident, has gone on to typical tuberculosis of the 
joint (Fig 16) One must remember, then, that both a central osteochondritis 
of the head, as in Perthes’ disease, and, even more rarely, a superficial 
detachment as in osteochondritis dissecans, may be due to an artenal tuber- 
culous infection The lesson to be learnt is that a diagnosis on one radiograph 
should be regarded as pro\ lsional until it has been re\ lew ed m the light of 
subsequent evidence 

4. Adolescent coxa xani. Age incidence 11-17 

This is a traumatic displacement or gradual slipping of the head of the 
femur downwards and backwards off the neck (Figs 17 and 18) , the latter 
follows a disorganization of the epiph} seal disk, and its osseous relations, the 
cause of which may be vascular infective, or an endocrine imbalance There 
is at first a reaction of the joint w hich maj easily be mistaken for tuberculosis 
unless the X ray examination is thorough (see case B U , p 70) It has re 
cently been demonstrated 1 that lateral radiographs show the displacement 
of the head much more clearlj than antero posterior Mews The displace 
ment of the head relatue to the neck is downwards and backwards, and 
at first more backwards than downwards 

1 P D Wilson J Bone and Joint Sun/ Vol XX, April, 1938, p 379 and Surg Chns 
A orih America, XI I, 733, 1938 
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5. Syphilis. 

When suggested by the family or personal history the X raj picture, or 
any significant signs or symptoms a Wassermann test should be done a 
positive reaction will prove syphilitic infection; but a negative is by no means 
decisive Again the responsibility ofsyphihsforthearthritismust beconfirmed 
by the favourable effect of antisyphihtic treatment For a positive Wasser 
mann reaction does not exclude tuberculosis, especially when it is remem- 
bered that syphilitic hip disease is rare, possibly more rare than tuberculous 
hip disease in patients infected with syphilis In the authors experience, 
which covers many adults as well as children, neither syphilitic hip disease 
nor combined syphilis and tuberculosis is as common as has been supposed 
A positive Wassermann or Sigma reaction has been returned in less than 
4 per cent of the cases tested 1 Actually in adults a syphilitic hip is more 
likely to be taken for osteoarthritis than tuberculosis There are several 
forms of syphilitic joints 

(a) Congenital, (i) 'Epiphysitis' Age incidence 0 to 5 Commonly asso 
ciated with displacement of the epiphysis causing deformity and ‘pseudo 
paralysis’, both being due to the displacement It occurs most often m the 
shoulder The appearance and radiographs are characteristic, and the whole 
picture is different from the synovial tuberculosis of young children It is 
treated by reduction of the displacement, splintage, and standard anti 
syphihtic measures 

(u) Synovial arthritis Age incidence 7-12 Commonly associated with 
some synovial thickening and much fluid In congenital syphilis this type 
is commonly symmetrical, but not otherwise polyarticular 

(b) Acquired. 

During the secondary stage some slight synovitis has occasionally been 
observed, apparently due to synovial or pensynovial infection 

The characteristic tertiary arthritis of adults is associated w ith gummata 
of f.be pmsyiumaJ tissues, or, Jess often, of the bone ends Any of the 
larger joints may be affected, most often the knees The areas of bone 
destruction are more clear cut and demonstrable than those in tuberculosis 
There may be peri osteal th ickening toward the articular ends of the bone 
The condition is usually accompanied by pain which is often worse at 
night ' 

Syphilis may be distinguished from tuberculosis by the history , by other 
syphilitic manifestations or scars by the characteristic nighFpain, and, when 
tertiary, bytke nodular irregularity of the pensynoviaTswellmg, and, in some 
cases, by the characteristic radiograph The diagnosis is confirmed by the 
Wassermann test and by the effect of treatment 

1 And the testa were on cases selected because they were in some way suggests e of syphilis . 
in 100 unselected cases at the Rojal National Orthopaedic Hospital, Stanmore, there was only 
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Figs 17 and 18 Boj aged 14 Adiposo genital type Began to limp on his left 
leg in September 1938 

On the X ray pictures from the 5th Jio\ ember 1037 on comparison of the two 
hips, a small displacement is seen in the lateral view The displacement is seen as 
an epiphyseal hook downwards The anterior view appears normal except that 
the epiphyseal line is somewhat broader than on the sound side Thus in early 
cases it is sometimes impossible to see the displacement of the epiphysis in an 
anterior \iew (By courtesy of Prof Waldenstrom) 
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6 Haemophilia. 

Haemophilia leads to sw ellmg from effusion of blood into the joint and the 
synovial membrane Relapses occur, and the synovial membrane becomes 
thickened and the joint movement limited bj adhesions There is also some 
times periosteal new bone laid down as a result of subperiosteal haemorrhages 
round the articulations (Fig 19) The knee is much the most commonly 
affected joint Diagnosis by history , clinical and radiographic examination , 
never by arthrotomy* 

7. Acute infections of the hip 

(а) Acute pyaemic arthritis This is fairlj commonly associated with 
streptococcal or staphjlococcal infection and occurs occasionallj in gono 
coccal pneumococcal or epidemic mfectne disease There is a rare form 
of acute pyogenic arthritis in infants often associated with pathological 
dislocation and necrosis of the femoral head This is sometimes called 
Barlow’s disease The onset is sudden, with high fever, illness, loealjender 
ness, and immobi lity of the limb This last maj be so markecTa feature as to 
lead to a diagnosis of infantile paralysis But the localization of tenderness 
and resistance to mo\ement indicate arthritis Immediate immobilization 
and repeated aspiration should be tried, but drainage is almost always 
necessary In this and in acute arthritis the rapid onset, acute tenderness, 
and, above all, the evidence obtained by aspir ation distinguish the condition 
from tuberculosis 

In children or adults a septicaemic infection of a joint commences in exactly 
the same way as the bacillaemic infection of tuberculosis It is commoner in 
children, again, as in tuberculosis, on account of the end arteries and lack of 
anastomosis in areas of bone surrounded by avascular cartilage Although 
the method of infection is the same, the reaction is remarkably different 
There is a rapid onset, pain high fe\ er, severe illness, w ith the most acute 
tenderness of the joint A child with such a condition is temfied at the 
approach of a doctor for fear of any handling of the hmb or movement of the 
joint T he mdic ation-foE-asp irafaon bo th-for-iliag nosis and treatment is 
pressing Fu rthermore, if turbid fluid or-pusJS-fmimLand-apyogeniBJIlfefition 
recog nized by the bacteriologi st, the joint should be immobilized and 
aspiration repeated daily under gas , synovial fluid is at first bactericidal 
but when stale forms an excellent culture medium, and tension within the 
jomt leads to rupture of its walls and spreading infection of the intermuscular 
planes This calls for the most radical measures, even amputation as a life 
saving procedure f 

(б) Gonococcal arthritis There are several types, from the acute 
monarticular pyogemc arthritis, usually of a big joint, associated with active 
gonorrhoea, to the chronic polyarticular arthritis winch develops much 
later m the disease and resembles rheumatoid arthritis m that the swelling 
is mainly periarticular The former is as locally destructive, though not as 
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threatening to life, as pyogenic staphylococcal or streptococcal arthritis, the 
articular cartilage is quickly di&solv ed and ankylosis usually results Neither 
this type nor the rheumatoid is likely to be mistaken for tuberculosis , the 
gonococcal fixation test is of value 

(c) Rheumatic arthritis. This, too, is much more acute than tuberculosis 
and almost always polyarticular and shifting It is very unlikely to be mis 
taken for tuberculosis On the other hand, acute pj ogemc arthritis may be 
mistaken for acute rheumatoid arthritis with disastrous results 

(d) Periarticular osteitis. As in tuberculosis, a pyogenic infection may 
be deposited m a bone and spread to the joint Early recognition bj pain, 
fever and localized tenderness, and extra articular drainage, will save the 
joint much more often than in tuberculosis If the lesion is subacute, radio 
graphy will plaj a valuable part in diagnosis In later stages the evidence of 
necrosis w ith a localized sequestrum, which appears hypercalcified in relation 
to the surrounding bone, suggests pj ogemc infection rather than tuberculosis 
The sequestra are commonly a part or the whole of the head, w hereas in 
tuberculosis sequestra are more commonly seen in the j uxta epiphj seal region 
of the neck In pyogenic infection there is osteogenesis in a few days and 
sclerosis later (see Fig 20), in tuberculosis subperiosteal new bone formation 
is rare and relatively faint, and the sclerosis appears, if at all, a 3 ear or 
two later 

8 Rheumatoid arthritis. Age incidence is commonly 20-35 years 

We are concerned with this condition m its monarticular stage, 1 e with 
the first joint affected This is most commonly the knee, occasionally the lup, 
the w nst, or the ankle As a rule, the type of patient and the radiograpluc 
picture make one suspicious of its non tuberculous character (see Fig 21) 

If this begms in the knee, or the hip, and there are no other manifestations 
for a time, it is easily mistaken for synovial tuberculosis It should be treated 
under provisional diagnosis until a decision is reached either bj means of a 
diagnostic operation or m the light of the clinical progress 

9. Osteoarthritis (Fig 22) Age incidence is commonly over 30 

Senile tuberculosis is sufficiently rare to be easily forgotten, while 4 osteo 
arthritis ’ is common In truth, it is long odds against tuberculosis being the 
cause of a painful hip in an elderly man , but one cannot he too careful, 
for patients resent the appearance of an abscess containing tubercle bacilli 
m the region of the hip which they have been told is osteoarthntic, 
and for which they have had long contmued and expensive medical treat 
roent 1 The distinctive signs in tuberculosis are as follows there is limitation 
by muscular spasm, and in the elderly generally a complete muscular 
fixation, and the hip is silent, whereas m advanced osteoarthritis there is 
some m ovem ent, characteristically that of straightforward flexion and 
extension with rotation or abduction, and there is often an a udible cre ak or 
grate as of bone on bone at a certain angle or angles The radio graph of 
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tuberculosis shows erosion and decalcificition irrespective of weight bearing 
whereas in arthritis there is disappearance of articular cartilage and the 
approximation of bone to bone at the eight bearing area with surrounding 
lipping or mushrooming of the head and an absence of decalcification 



Fig 23 Spondyl t s Hi zomel q e E dent process of ankyios 


10 The ankylosing arthritis of the hip associated with Spondylitis 
Rhtzomehque (see Fig 23) Age incidence is 15-30 Sex — male 
Sometimes the earliest indications of this disease are pain and limitation 
of movement in one hip which at first sight suggest tuberculosis (Tig 24) 
A failure to make the distinction is all tlie more unfortunate m that the 
patient may find to his extreme annoyance after prolonged treatment on a 
frame for tuberculosis of one hip that his spine and both lnps are anl ylosed ' 
The appearance of these patients is as a rule rather characteristic thin 
sallow and dark haired Though this appearance is toxic it is usually quite 
different from that of tuberculosis Skiagrams show that the articular 
cartilage is being destroyed rather than the bone It is as if the articular carti 
lage with its underlying bony shell is being uniformly dissolved Actually 
it is this solution which prepares the way for the rather rapid and solid 
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ankylosis As a rule, the sacro iliac joints are attacked quite insidiously 
without pain before any other joint and radiographic examination of the 
sacro iliac joints indicate a remarkably symmetrical replacement of the 



Pio -4 Spondylitis Khizomcfique A6sorption of cartilage 
but no specific changes in the appearance of the bones If 
there is decaleification it is purely that of disuse The internal 
trabeculation is evidently unaffected 

sacro iliac cartilage space by bone w ith the areas affected spotted or patchy 
This is most distinctive and valuable e\ idence (see Fig 25) 

11. Neoplasms 

The symptoms and clinical signs of a sarcoma or a secondary carcinoma 
may closely simulate those of tuberculosis Fortunately they can almost 
always be distinguished from tuberculosis by radiogra phs though a missile 
pyogenic osteitis of the ilium may look exact l j like a sarcoma A benign 
growth or cyst is usually far more clear cut out of normal bone than a 
tuberculous focus but maj be, as Fig 26 illustrates, a veiy deceptive lesion 
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12 Hysteria. 

Here the appearance of the patient the history of onset the reaction to 
examination, and the other familiar signs of hysteria are likely to point to the 
correct diagnosis The X ray appearances are normal At the same time 
difficulty may arise and the distinction may become one of clinical judgement 



Fig 25 Spondjltis Rhizomehque The character Stic ank> losing arthritis of the 
Bacro iliac joints The articular cartilage disappears and is replaced by bone which is 
at first une\enlj calcified 


and negative radiographs It is however, important to remember that 
examination under an anaesthetic is only justifiable if radiographs are normal 
and the clinical signs of tuberculosis absent 

13 Various 

ISot long ago the author saw a patient with a very painful left hip The 
signs of arthritis were present but history and examination suggested and 
radiographs confirmed the existence of old unreduced congenital dislocation 
of the hip It was rather naturally assumed that the condition was arthritis 
due to mechanical overstrain but at operation tuberculous pus -w as found 
in and round the hip joint* 

TREATMENT 

General 

This is standard For m every ease of tuberculosis of the hip in a child we 
must assume a persistent active and dangerous tuberculosis of the lymph 
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glands With rare exceptions this is equally true for adults and unhappily, 
with far graver significance The exceptions are those with a very long 
history perhaps tu enty years or more, of pain and strain , in whom mecham 
cal strain on an unsoundly healed joint lesion has kept up grumbling disease 
long after the primary lymphatic tuberculosis has finally healed In these 
cases u e have the visible lesion alone to consider, mth its eradication or 
liealmg they are cured 



Flo 26 Malignant disease in a woman of o° The condition 
simulated tuberculosis in history and all signs and symptoms Dis 
tinguished by radiograph The patient died w ith multiple metastases 
within three months 

The a im of gen eral treatment is the complete and permanent recovery of 
the patient as a whole, and tins general treatment should be earned out in 
an open air_ hospital, with sun and air skilfully applied summer and w inter, 
for at least a year in ei ery case irrespective of w hat is done for the joint In 
children the hospitalization of hip disease is likely to last three years or longer 
Afterwards and tins after care is e\en more important (and more difficult) 
in adults than m children, the patient must h\ e under really good conditions 
for several years This does not in the least mean that the child cannot go 
to school or the man to work Mention has already been made of the ialue 
of occupation for the mind, and the hands, of all the patients while in 
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hospital , indeed, no time should be lost before directing a man’s mind tow ard 
some new vocation, when his old is obviously unsuitable, and preparing him 
for it as far as possible 

Local. 

On admission the patient is ill and, though perhaps imperceptibly, going 
down hill, the bacilli are multiplying, the tuberculous infiltration of the 
cancellous bone is advancing, and. the sensitive jomt is ‘guarded’ by the 
spasm of its wasting muscles But the protection of muscular spasm is far 
less effective than splintage, for one thing, the spasm itself increases the 
pressure on the weakened bone and softened cartilage , for another, the pull 
is unbalanced and deformity results, and in sleep the slackening of the 
muscular control allows movement Nature’s cure of hip disease leaves a 
flexed, adducted, shortened, and wasted limb 

In a few weeks, as a result of rest, comfort, and good food, obvious illness 
disappears, pam, fear of movement, muscular spasm, deformity, and de 
struction are checked by perfect immobilization , and the wasting of bone 
and muscle is lessened by the unrestricted circulation, and by the effect of 
the sun and the wind on the skin Complete physical rest is the essential 
foundation of treatment throughout this stage, and ‘ambulatory’ splintage 
is utterly wrong 

The hip is an elusive joint, with a socket set deep m the pelvis, allow mg 
movement m every direction and ‘controlled by the strongest muscles of the 
body’, a part notoriously difficult to splint Thomas taught us to avoid all 
risk of constricting the circulation, and that res^mcluded relief from pressure 
in the joint as well as from movement , whilst experience teaches us that it is 
Wise to keep the pelvis under daily observation The joint is sensitive and 
the muscles are irritable but it is essential that the parts should be kept in the 
chosen posture, controlled but uncompressed Fixed extension on a well 
padded frame fulfils these aims 

Splintage 

The splint must be comfortable, with a smooth clean surface, for it is to be 
semi permanent in the sense that from month to month there should be no 
movement mv olved by nursing, no lifting of body or hmbs, no washing of 
the parts that cannot be reached without disturbance The whole trunk 
must he straight and square with the pelvis, and the splint must enable us to 
place the affected limb m the position of choice It is also desirable that 
the splint should be cheap, simple, of a standard pattern, and easy for 
nursing 

For the sake of simplicity, only one type of frame will be described in tins 
book , the principles can be applied to any other (see p 126) 

On the frame the body itself must always lie straight, and every day the 
patient’s nurse must assure herself that the anterior superior spines of the ilia 
are exactly level If this is not done it is only too likely that scoliosis will 
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result With the body, then, perfectly true on the frame the limb can be 
placed, and permanently held, m the exact position of choice This position 
varies somewhat according to the age of the patient and the prospects of the 
joint 

Whenever mobility is our aim, ne obey the rule for the posture of any 
joint v here movement is expected, and put the limb, not in the anatomical 
position, but rather toward that w hich is difficult to attain after immobihza 
tion, whether the difficulty is due to weak and overbalanced muscles or to 
leverage and gravity 

The Primary position of splintage. For the hip the standard position 
is 

1 Abduction of about 30° 

2 Flexion of about 3° 

3 Rotation nil 

The prospect of ankylosis must be accompanied by a change in the posi 
tion of splmtage from the Primary to the Final 

The Final position. The optimum position for final ankylosis is 

1 Abduction 0-5° 

2 Rotation, alight external, 5-10° 

This external rotation in ankylosis ^advantageous in order that when 
the patient swings his pelvis round to take a step forward the foot shall 
point forwards rather than a little inwards 

3 Flexion, up to 10 years, 10°, 15 years, 15°, 20 years 25°, 30 yearn, 
30-35° , or, say, a degree for each year of the age up to 20, then a little 
more 

Figs 27 and 28 and Figs 29 and 30 are photographs of two cases with fixed 
hips illustrating the effect of the different angles of flexion For adults, 30° to 
35° is probably the wisest compromise between the best position for standing 
or walking and the best for sitting The flexion angle varies with the age 
because during childhood the lumbar spine can dev elop unusual mobility 
and so allow the patient to sit comfortably with hip only slightly flexed , but 
later m life the spine is not nearly so adaptable, though what it has learnt in 
youth it will keep for many years The patient’s occupation must also be 
remembered, and where much sitting is expected with little standing or 
w alking a degree of flexion up to 45° may be desirable , an angle which is 
right for the sempstress is WTOng for the station master 

There is another difficulty, for the muscles of a joint, once free movement 
has been lost, no longer work in balance As a result of tins unbalanced 
force the position of the joint alters imperceptibly during the process of 
ankylosis, and e\ en after the most solid anky losis if the epiphyseal cartilage 
is intact and growing The position desired for final ankylosis is known, 
what allowances are to be made’ For the present discussion it is assumed 
that operative arthrodesis is not in view Without arthrodesis it will in- 
evitably be years before the joint has settled soundly into its final position, 
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and once the dominant immobilization of the frame is changed for less 
effective splintage the overpowering pull of the flexors and adductors will 
insidiously delorm the joint 



Fig 27 Fig 28 

Figs 27 and 28 Girl aged 16 Flexion angle 52° She stands 
with considerable lordosis but e ts easily 



Fig “9 Fjo 30 

Figs 2D and 30 Boy aged 17 Flexion angle 1 1° He stands easily but sits 
with d fficulty 


It is wise then to pose the joint without rotation and with more abduc 
tion and less flexion than that required in the end In young children we 
should anticipate and allow for very gradual adduction and flexion begin 
ning after the full control of the frame has been lost Tbe-yo unger the patient 
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the Wider -should be the^abdnc tion, for sotmd fi xation is attained so m uch 
more slowly The bearing of ex tra articular arth rodesis-vo ll be di scussed 
later 

We have, then, a standard treatment for the active stage 

1 For the body as a u hole, the prompt application of physical rest and 
physiological stimulation and 

2 For the hip, fixed extension and unremitted immobilization m a chosen 
position 

In children (except m those rare instances when radiographs show a 
metaplijseal focus which is clearly extra articular) there is no indication at 
an early stage for operation, whether directed towards diagnosis, towards 
eradication of the disease, or the attainment of synostosis But in adults the 
problem is altered owing to the difference in the patient’s power of reaction 
to or recovery from the disease Furthermore, the time factor is different 
children can spare a long time if it is in their best interest, as undoubtedly it 
is , adults seldom have unhmited time, nor do they benefit from prolonged 
splintage m bed (rather the reverse) For adults then, there is a definite 
advantage m a relatively earlj diagnosis, and in operative arthrodesis with 
or without thorough eradication of the disease 
Correction of deformity. 

"VS hen a patient reaches hospital in the active stage of the disease there is 
always some flexion deformity 

Radiographs wall show w hether this is due solely or mainly to muscular 
spasm, or associated with advanced destruction of bone 

1 If the deformity is purely muscular most of it can be corrected with one 
steady slow movement, carried out without an anaesthetic, as the final act 
of applying the frame This movement must be followed aluays and instantly 
by complete immobilization Some lordosis will persist for a day or two, until 
the flexion of the hip is full} lost 

2 But if the case reaches hospital later, and radiographs, while showing 
that the deformity is associated with bone destruction, jet do not suggest 
organized fixation, the patient should be anaesthetized and put on the frame 
During the whole of the procedure the hip must be most carefully ‘held \ for 
the anaesthetic w ill have thrown its muscles off their guard When all is 
ready tbe surgeon tries to reduce the deformity , slow Ij , steadilj , m the way 
just described, without wxench or jar 

If gentle pressure fails to correct the deformity , or if the radiographs indi- 
cate commencing organization, it is best to immobilize the joint w'ith v fixed 
traction, adjusting the limb at an angle rather more obtuse than that of the 
flexion, so as to induce considerable lordosis It will generally prov e possible 
to improve the position from time to time as the traction and immobility 
relieve the muscular spasm and lessen the infiltration lordosis will diminish 
and the angle of the frame can be progressiv elj altered 

At a still later stage, if the organization has ad\ anced towards healing and 
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there is fixed adduction as well as flexion correction cannot be earned out by 
conservative means Such a case no longer belongs to the first stage but 
to the second stage (ankylosis group) It will be put m plaster without 
altering the deformity until correction by' osteotomy is safe 
Cases of deformity seen only when healing is complete will be considered 
later 



Pjo 31 Case 31 C Grumbl ng d seaoe X ray showing 
pers stent nstab 1 ty of the h p with extreme destruct on 
as a result of cl ron c pers stent d sease seldom very 
act ve over a per od of 40 years 

Second stage 

While the first stage is associated with active disease and the third with 
the signs of healing the second is transitional By this time the patient 
has responded to treatment pallor has gone fever is over his body is 
revitalized and resistant necrosis and decalcification are now at a standstill 
the joint and its muscles are no longer irritable 
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It is necessary to note the signs -which indicate the beginning of the 
second stage A time period is helpful, yet, as there are many variable factors, 
it cannot be precise since it must be related to the clinical progress m each 
case So long as the patient remains feverish, ill, and is losing weight, it 
w ould be futile to begin to count the w eehs The beginning of the second stage 
may be put at three month ? after all the following conditions have been fulfilled 

1 Fever, if present, has disappeared 

2 Progressive loss of weight has changed 
to gam 

3 An aspect of illness has changed to one 
of health 

At the end of this three month period, 
which may be four, eight, or even twelve 
months from admission, the joint will no 
longer be tender or swollen 

This then, is the beginning of the second 
stage Up to the present, every effort has been 
concentrated on the impro\ement of general 
health and \ ltrdity and the checking of tnflam 
mation in the joint At this point, however, 
we must, so far as children are concerned face 
a critical decision, and, to settle it wisely, we 
must review and sum up every aspect of the 
case, taking into account age, health, social F;0 3 , Pe „ ls(ml 
conditions, employment (or prospective em disease associated with pam «nd 
ployment), and the amount of damage done to cre flexion, adduction and rota 
the joint This question does not arise m adults, 
in whom a hip joint proved to be tuberculous \ oiume ) 

is only safe when ankylosed or amputated 

Are we to atm at a inov able or a fixed hip 9 This question is to be answered 
for each child m strict relation to our standard, ‘a permanently safe and 
useful limb ’ (Lovett,! Having come to a decision, we must at once take steps 
to achieve one or other aim , and these steps diverge m that the treatment 
fa\ ourable to mobility is unfav ourable to fixation, and vice versa Both these 
aims are legitimate, but it is easy to fall between two stools and end with 
either movement that is not free enough in its range, and firm at its limits, 
to be safe, or fixation that is not massive enough to resist strain For if the 
movement is not quite free over its whole range (whatever that may be) a 
sudden jar may overcome the muscles and rupture the granuloma Tubercle 
bacilli may thus be set free in damaged tissues — a state of affairs likely' to 
lead to recrudescence of the disease 

Sometimes this happens again and again Figs 31 and 32 illustrate typical 
examples of this insecure healing w ith persistent recurrence over a long period 
of years 

So, too, ankylosis, whether mv olving the w hole or only part of the co apted 
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surfaces, is never safe until it is sound , for unsoundness means that the bone 
or fibrous tissue forming the union is immature or still inflamed, and therefore 
unfit to stand the wear and tear of use 

A partial ankylosis, however sound, may not for a time be massive enough 
to resist a shock For such conditions extra articular arthrodesis provides a 
happy solution 

If, then, the joint surfaces do not appear much damaged or deformed, as 
show n in the radiograph, and this is borne out by free movement through the 



Fio 33 Carshalton Extension 


very small range, which is all that one tries at this stage, mobility can be our 
aim But in some cases the issue is not clear, the prospects of mobility are 
still uncertain, and the final decision has to be held over for a test period of 
weight extension, e g ‘Carshalton or Marsh’ (Fig 33) If the movement of 
the joint gets freer week by week, we may safely go on with the weight and 
pulley, aiming at a mobile joint We aim at mobility so long as there is 
good hope of getting mov ement sufficiently w ell supported at its limits to be 
safe T1 e aim at ankylosis only uhen radiographs or tests tell us that luthout 
ankylosis the limb is unlikely to become permanently safe and useful 
It is well to remember the unique difficulties of the hip The erect position 
has its drawbacks, for our weight bearing joints are prone to osteoarthritis 
The hip is affected most often and most painfully While at every step the knee 
and ankle have to carry the weight of the body, the hip labours under so great 
a mechanical disadvantage that it must bear twice that burden It is small 
wonder that tins overworked joint, even when perfectly formed by Nature, 
is a common seat of osteoarthritis Secondary arthritis is still more common, 
ultimately inevitable, after arthroplasty when the bone ends have been 
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imperfectly reshaped and rehned by the surgeon, or have suffered m form 
though not in lining by coxa vara and pseudocoxalgia How poor, then, 
must be the ultimate prospect for a joint when the articulating parts are 
deformed by the erosion of tuberculous disease Natural healing is seldom 
of a sort which will make the best of a bad job and the surgeon often feels 
called upon to interfere In making his plans he should remember that sound 
fixation is better in the long run than a semi mobile but ill fitting weight 
bearing joint At the same time he will recognize degrees of damage and 
must decide when it is safe and right to aim at mobility and when such a 
course w ill leave the hip prone to a recurrence of tuberculosis or an early 
onset of disabling osteoarthritis 

The aim is mobility. 

Experience has taught us that this is never a sound policy in adults and 
only in a minority of children In these the surgeon wall rightly avoid a 
premature decision therefore, whenever there seems a reasonable hope of 
ultimate mobility he will immobilize by some form of traction splintage in 
decubitus during the second stage ‘More haste less speed’ should be our 
guide The earlier, longer, and better the immobilization the better is the 
prospect of movement 

In every case, then, m which there is radiographic evidence of destruction 
of the articular surface of the femoial head or the acetabulum, the possibility 
of attaining a useful, permanently safe, and painless range of movement 
must be reviewed from time to time If, after recalcification, there is good 
ground for hesitation it is probable that arthrodesis will be the best policy 
Fortunately a hip arthrodesed in childhood is w onderfully serviceable and 
not very noticeable And nowadays the surgeon gleaning the fruit of much 
experience of operative arthrodesis in many clinics will have little difficulty 
in making sure of sound ankylosis in good position The indications for, and 
technique of, arthrodesis will be considered later 

The aim is a.okyiosis. 

Here one must consider children and adults separately In children, so 
the author believes, it is always best to carry on with treatment on a frame 
until the general condition has been \ ery good for many months, and X rays 
show evidence of healing by recalcification and better definition of outlines 
This is the time for a decision for or against arthrodesis and, if the latter is 
to be earned out, for a choice of the technique w hich will be most suitable 
Often extra articular arthrodesis alone will suffice But where there is a 
mass of debns (see Fig 34), showing no sign of consolidation, and separating 
what is left of the femoral head and neck from the ilium, it may be advisable 
to excise first, and only at a second session to carry out extra articular 
arthrodesis 

In performing extra articular arthrodesis the author bchev es \ ery strongly 
in the advantage of operating on the patient lying undisturbed on the frame, or 
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through a window m the plaster and such is his practice For this imposes no 
strain on the infected granulation tissue and who can tell how securely it is 
healed’ After the operation the patient remains on the frame until \ rajs 
show that he can be got up in plaster The plaster is retamed until the 
synostosis is sound The greatest care must be tal en to avoid any movement 
u h ile the plaster is being changed 

The author has recommended operative arthrodesis as an almost routine 



Fio 34 The femur and we ght bearing of the il urn ore separated by a transparent 
area repre eating a mass of Zebra sloughed cartilage perhaps pus and granuloma 
suffic ent to render an} extra art eular arthrodesis unstable 

treatment But all are not agreed as to the advisability of this course and 
these, eaa he, sva doubt that it only advisable v.’.tb. expert surgery in i 
first class orthopaedic hospital The surgeon Bhould be prepared to overcome 
technical difficulties in order to maintain the splintage undisturbed 

It will be noted later that in regard to most tuberculous joints a minimum 
age for arthrodesis is suggested but not so for extra articular arthrodesis of 
the hip This is on account of the great shortening and atrophj of the limb 
that follows prolonged disuse in the hip 
A child with a tuberculous knee or ankle can get about well on a caliper 
or walking Thomas knee splint but no ambulatory splint other than a big 
plaster (Fig 37) wall protect a tuberculous hip This is so cumbersome tl at 
it is often advisable to do an extra articular arthrodesis at an earlj age 
Arthrodesis m young children will bring about an internal immobilization 
fully strong enough to protect the granuloma from all the strains of wear 
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and tear and thus lead to its sound healing, but will not always resist the 
forces of growth under the abnormal circumstances Bone grafts when fully 
colonized are alive and therefore plastic to great force continuously and very 
gradually applied, however resistant to sudden jars It may, indeed, be 
necessary, owing to the slow development of secondary deformity, to do a 
low transtrochanteric osteotomy later on But the more natural development 
and grow th of the limb associated w ith the early return of function is of the 
greatest value, and more than discounts the disadvantage of a possible 
second operation 

Continued conservative care for fixation. 

There comes a time when the patient can w ith safety be transferred from 
bed and a frame to plaster with a view to getting up There then begins a 
duel between skill and deformity Well moulded close fitting plasters will 
do much, 1 but if any one is confident of his pow ers of holding a lup in a 
single spica, and would put them to the test, let lnm choose a lean and placid 
child with prominent bony points 

Flexion is fairly easily controlled in the Jong plaster, but adduction is not 
mastered without a close hold of the opposite tuber ischii, for this side of the 
pelvis cannot be held up by its anterior superior iliac spine alone if the good 
hip is left free to flex For in flexion the tensor fasciae femons and sartorius 
bear upon the edge of the plaster just below the anterior superior spine , as 
the mo\ement proceeds further, the flexing thigh pushes that side of the 
plaster forwards and upwards, and levers that side of the pelvis down This 
tends to adduct the affected hip since it forces the good side of the peh is 
downwards in relation to the limb in plaster, bringing the origin of the 
adductors nearer to their insertion , the process is repeated day after day, the 
plastic tissue in the hip yielding little by little The movement is slow and 
very persistent , it does not show much on hospital records, since, as a rule, 
it only becomes obvious long after the patient has left hospital But it is 
responsible for many cases of late adduction deformity with additional and 
unnecessary practical shortening Figs 35 and 36 illustrate this point It 
is possible to prevent this adduction w ltlun the plaster by a perineal strap 
bearing on the tuberosity either as a firmly applied, well felted strip of 
plaster or a padded leather groin strap fixed to studs in the plaster (and the 
former is more positive) , but either is difficult to nurse, even in bed and 
still more so when the patient gets up This method, though \ aluable in 
special cases and used a good deal at Oxford, can hardly become standard 

The safest plan is to include the upper half of the good thigh , the plaster 
can then be moulded round the tuber ischu and under the anterior superior 
spine This hold is safe, for flexion of the good hip, with its leverage action, 
is prevented (see Fig 37) 

At a still later stage in an arthrodesed or ankylosing hip, less ‘complete’ 
control is allowable since the adductors and flexors have been well stretched, 

1 See the excellent monograph bj CaUe and Gallantl Les Appareils Plat rtf. Pans 
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and the organizing fibrous or bony tissues are becoming sound and better 
able to resist a strain 

By intelligent anticipation we distinguish those cases in w hich the healing 
w ill long remain unsound The 5 ounger the patient, the less closely adapted 
the raw surfaces, and the greater the extent of unhealthy bone, the slow er 
w ill be the achievement of any form of ankjlosis 
In some cases it may take four 01 fiv e years In 
such, the original frame position should be one 
of fairly aide abduction, and the first plasters 
should hold this position Then through the 
long convalescence, the less perfect hold of the 
single long spica is sufficient In these young 
children, even after the fixation is firm enough 
to answer Thomas’s tests of soundness, there is 
likely to be a little, very slow insidious mov ement 
of flexion and adduction which will bring the 
limb into the position of choice But too much 
abduction is a mistake, for the gain in practical 
length is more than countered by the strain on 
the back and the risk of progressive secondary 
scoliosis 

Third stage. 

This is the stage of constructive organization of 
bone and fibrous tissue, of increasing movement 
or firmer fixation 

I Mobile group. Provided that repeated 
tests show that the range of movement is in 
creasing rather than diminishing, the patient may 
be passed safely through the follow ing programme 

(а) Extensions and splints are removed, and 
the range of movement measured and re- 
corded Complete freedom m bed is allow ed, 
and the movements of the affected joint are tested every few dajs 
Thomas taught that a joint was improving so long as its range of 
movement was increasing and that it was cured when no reduction 
of its range of movement could be discovered on repeated examma 
tion after it had been set completely free 

( б ) Patten and crutches If the range of movement is found to be progres 
siv elj increasing after a fortnight’s freedom the patient is allow ed up 
on crutches with a 4 inch patten on the good leg The range of move 
ment is noted each w eek , then, if all is vv ell, each fortnight for three to 
six months 

(c) Crutches After these, if radiographic and clinical verdicts are favour- 
able, the patient may wear a boot without a patten for an hour or two 



Tie 37 Extensive plaster 
piling complete jmmobiliza 
tion of the hip 
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in the morning If the tests continue to be satisfactory the patient is 
allowed to leave the patten of! more and more , then altogether 

(d) Sticks Later sticks replace the crutches 

(e) Superusion Finally supervision both general and local, monthly, 
for a year or two then less often 



Fla 38 Transarticular re Irabecnlalion a late phenomenon 


A word of caution must be added Some children are so active that the' 
cannot be allow ed so much freedom For a time a single Thomas splint ma> 
be added to the patten and crutches to be worn during the day and left off at 
night 

II Ankylosis group It has already been stated (p 64) that once 
fixation is inevitable or desirable operative arthrodesis is the rule in the 
author’s practice But this is by no means universal and the following is an 
alternative programme 

(a) Frame and plaster in bed 

( b ) Plaster, patten and crutches 

(c) Plaster and crutches 
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At each change of plaster the position of the joint is recorded radio- 
graphically, and by noting the flexion deformity, if any, and the relation 
of actual to practical measurements As soon as the patten is removed 
the patient begins to bear weight on the limb, at first only a little, using 
crutches, then more and more, provided that no discomfort or hint of harm 
is evident 

At some time in the convalescent period it becomes clear that the union 
(fibrous or bon} ) between femur and peh is is sound , the tendeno} to defor 
mity is over , but the bone still needs protection from sudden strain or injury 
At this point the plaster can be replaced by a single Thomas splint adapted to 
take lateral bearings on trunk, pelvis, and internal femoral condyle, or the 
short spica continued till ank}losis is considered sound — then freedom is 
allowed under frequent observation 

The convalescent stage ends when the healing is sound and strong, as 
show n by stability of position after splints hav e been omitted (Thomas s 
secondary diagnosis of restoration) 1 Additional proof is given by the 
appearance in the radiographs of stratification of the bone in accordance 
with the demands of the altered anatomy The osteoblasts, now long relieved 
from the depression and distraction of the toxins of the tubercle bacilli, 
have been able to respond to the stimulating strain of returning function 
and to rearrange the trabeeulation in accordance with new lines of force 
(Fig 38) 


(1) Active stage 

(2) Second stage 

(а) For mobihtj 

(б) For fixation 

(3) Convalescent stage 

{zf Far mabihij 

(6) For fixation 


Summary of Splintage 

Complete immobilization with fixed traction (e g Jones 
Abduction Frame) 

Traction without complete immobilization (e g the 
Marsh Extension) 

Immobilization without traction (plaster of Pans) 
Extra articular arthrodesis 

JzuiS five weighs kesnng si first {patten aeiei 
crutches with single Thomas exceptional!} ) 

First immobilization and weight bearing (plaster of 
Pans) Los protection and weight beanng (reduced 
plaster or modified single Thomas) 


Methods of splintage pro\ ed by long service have been chosen to illustrate 
the plan Other splints may be used instead 2 Those described arc durable 
and inexpensive, they can be made quickly without costly machinery, they 
do not require repeated fittings, and are not soon outgrown Being of stan- 
dard pattern, their manulacture, fit, and use are thoroughly understood by 
all concerned 
l Seep 21 

* For Carshalton method see Traction by Suspension in the Treatment of Tuberculosis of 
the Hip joint » Annual lit port of the Metropolitan Asjlutns Board, 1026/7 p 361 
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OPERATIONS 
I. Diagnostic 

Indications. 

In children diagnostic operations lia\ e m the past seldom been earned out, 
for, as a rule prov isional diagnosis (plus treatment) answers all requirements 
until clinical progress and a senes of radiographs have made the diagnosis 
clear However, the safety of the diagnostic removal of a gland may bring 
the advantages of positive information at an earlier stage within reach without 
the disadv ant ages and risks of artliropsy 

In adults, on the other hand, whenever there is uncertainty a diagnostic 
operation should be considered 

(а) The removal of a regional gland. This is a recent introduction and 
apparently gives as reliable information as artliropsy If this is proved after 
a longer trial it is, as a minor operation free from the nsks incurred by 
arthropsv (see p 12), very much to be preferred and is the diagnostic 
operation of choice 

(б) Arthropsy (for adults) The inspection of the joint and removal of 
synovia or debris for bacteriological examination This operation is postponed 
until the patient is fit for arthrodesis The exposure of the hip anil, if the 
naked eye appearances are characteristic of tuberculosis, be the first step of 
an intra articular arthrodesis 

The operation is done mth the patient undisturbed on his frame 
N B The pathologist wants all the tissue w e can safely give him especially 
in doubtful cases with indeterminate naked ey e appearances i e just the 
cases in which we need his help most Give lum if you can find it, fluid for 
smears cultures, and guinea pigs , and synovial membrane for histological 
and bacteriological examination He may have to examine sections from 
several different parts before finding tubercle bacilli or characteristic histolo 
gical appearances (see p 12) 

The following is a good example of the value of diagnostic arthrotomy 
in a doubtful case ev en in a child 
Case B U (Fig 39) 

23 xu 33 A girl of 13 was sent to tlie author with a diagnosis of tuberculosis of the hip 
She had been confined to bed for some months The history was fairly typical She 
looked well her left hip exhibited 75 per cent limitation of movement in all direc 
tions apparently due to muscular spasm \ raj had been reported normal but 
some alteration in the epiphyseal region was visible (Fig 39) 

27 xu 33 Still signs of arthritis m left hip 

9 u 34 Diagnostic arthrotomy Anterior Smith Petersen incision thorough exposure of 
the front of the capsule Tins appeared thickened and rather red it was opened 
(v ery tough to cut through) Immediately a discoloured prominence presented itself 
in front of the neck this was a bulging exostosis from which protruded one fairly 
blunt projection and three very sharp needle like points These bony spicules must 
have pricked the synovial membrane on the slightest movement The whole bony 
prominence was removed and the wound closed 
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The arthrotomj complettlj disposed of the diagnosis of tuberculosis The patient 
was soon able to get about again 

It ultimately became clear that there had been a dt turbmee of the ep physeal 
cart lagc such as is associated with coxa vara adolescens 
The end result has been complete!} satisfactory 
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II Operations for Arthrodesis-xvith-or without Eradication 
of Diseased Tissues and Debris 

Extra-articular arthrodesis Intra-articular arthrodesis 
In this booh the word excision implies excision and mtra articular 
arthrodesis the term wide excision is used wlienexer psend arthrosis is the 
mm In the opinion of the author exevnon should be carried out w hen 
e\ er the focus is so extensix e or so actix e that it is likely to interfere with the 
stability or w ith the success of extra articular arthrodesis alone For example 
in an adult o\ er 30 the disease commonlj persists in spite of immobilization 
whether bx splintage or by extra articular arthrodesis And persistent actix e 
disease is likely to lead to the failure of the ordinarx methods of iho femoral 
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extra articular arthrodesis, through absorption of the middle of the graft 
■where it is close to the disease, and where the strain imposed upon it is 
greatest, for these two points usually coincide 
These remarks particularly refer to high arthrodens le iliofemoral 
arthrodesis When this takes the form of a fly mg buttress the extra articular 



Fio 40 a 

Fig 40a b c Uadiographs of a case m which Air Bnttarn 
performed an ischio femoral giaft arthrodesis 

sj nostosis cannot be relied upon to carry all the strains of function Ordinarily 
an 1I10 femoral arthrodesis relies for lateral strains (abduction and adduction) 
upon a reasonably fixed point in the region of the acetabulum, and the 
stability in the end resembles that of three point suspension w ith the other 
two points represented by a broad flat synosteal bridge between ilium and 
great trochanter, resisting antero posterior movement 

High extra articular arthrodesis, then, may call for previous excision of 
the joint to provide additional stability On the other hand the later methods 
of low extra articular arthrodesis would appear to be less dependent on mtra 
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articular stability, and m its strongest form tie union should be strong 
enough to take all the stress of function, w ithout any strain reaching the joint° 
Unfortunately, at the time of w nting, the practical experience of this form of 
arthiodesis is too brief to justify any assessment of its success There are at 
present considerable difficulties in the operative technique of the Bnttain 
operation, which, to be successful, must ensure a massive union between 
ischium and femur (see Figs 40a, b, and c), and there is the splintage 
difficulty entailed by the angular displacement of the femur during the 
operation Trumble’s method does not raise this difficulty, but, on the other 
hand, while Trumble’s graft is capable of stabilizing an unsound ankylosis, 
it cannot carry the whole strain of the limb 



Fra 41 Fra 4’ 

Ties 41 and 42 High arthrodeiis Great trochanter approximates to ilium favouring 
a bridging extra articular graft (Ex Robbj-t Jones Birthdaj \oIume) 


High arthrodesis. 

Conditions faiourable to high arthrodesis are 

1 A reasonablj fixed point between what is left of the head of the femur 
and what is left of the acetabulum. 

2 Healthy bone m the ilium above the acetabulum and m and around the 
great trochanter 

Unfaiourable. 

1 The presence of a cold abscess in the area to be occupied by the graft 
A sinus in this region is a contra indication 

2 Extensive femoral or iliac disease 

Methods, (a) Children The author lias found that the most reliable 
method m children is that associated w ith Wilson 1 a very large flap of bone 
is turned down from the wing of the ilium and inserted into a deep cleft 
between the trochanter and the neck, or in the trochanter 

1 J C Wilson Journal of Bone and Joint Surgerj 1933 15,22 
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Technique A Smith Petersen incision is earned far hack Almost the w hole 
wing of the ilium is exposed just extrapenosteally, hut care is taken not to 
open the joint The front of the base of the great trochanter is exposed and a 
saw or chisel cut, made dow nw ards and outwards from the digital fossa, is 
levered open so that the great trochanter leans an ay from the neck leaving a 
cleft m the bone between their bases (Fig 43) Then, taking a very fine chisel 
about | inch wide, the iliac flap is outlined starting at the antenor inferior 
iliac spine, passing vertically upwards, then backwards £ inch from the crest 
to a point as far back as can be reached This chisel cut is then brought dow n 
wards and slightly forwards to a level about \ inch above the acetabulum 
Sometimes one, sometimes both tables are taken, depending upon the stout 
ness of the iliac w mg It is often helpful to use a number of curved chisels 
and to leave several in place while the others are being driven m to 
indicate the general outline of the flap and by combined tentative Ie\erage, 
from time to time, to ascertain when the bone flap is readj to be lifted and 
turned down (Fig 43) 

When the flap is free and only held by its base, it is clasped by two pairs of 
bone holding forceps and lifted outwards then gradually coaxed dow n deeply 
into the cleft at the base of the great trochanter (Fig 43) It is generally 
advisable to reinforce the upper spring of the bridge and sometimes also the 
lower by packing some additional biggish flakes of bone from the ilium into 
the hinge of the flap above and sometimes also round its insertion below 
The Smith Petersen incision is then closed in the ordinary w ay 

NB This operation, as all other constructive hip operations, is done 
through a window in a plaster spica or with the patient undisturbed on a 
Robert Jones frame In the latter case a spica bandage is put on round the 
frame, with plenty of wool over the dressing 

(i b ) Adults In adults this flap from the iliac wing does not work well 
because the rigid adult bone breaks off completely Good results are obtain 
able much more easily by using a sliding iliac graft, about 1J inches wide, 
taken from just behind the antenor superior spine This is quicker and 
requires far Jess exposure 

The lho -diaphyseal graft (Berck). This method of grafting, initiated by 
Richard at Berck Plage, is applicable to cases unsuitable for the technique just 
described on account of disease m the great trochanter The exposure is the 
same except that the separation of the glutei is earned much farther dow n, 
so that the dtaphjsis of the femur below the diseased area is exposed A 
(kick osteoperiosteal graft is then raised from the tibia m one piece and of 
sufficient length for one end to be imbedded in the ilium abov e the nceta 
bulum and the other in the femur well below the great trochanter These 
thick osteoperiosteal grafts come off the tibia m a cun e w itli the periosteum 
on the concav e side , this cun e is left undisturbed and the graft is inserted 
with the periosteal surface deep and is found to fit admirably into place 

Initially, such a graft is very weak indeed This method depends for its 
success on accurate and long continued protection 



Tendinous origin 
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Low arthrodesis. Ischio- femoral synostosis. 

In the opinion of the author a number of case? which u ould formerly lm e 
necessitated amputation or « ide excision will m future be treated successfully 
by low arthrodesis 

(a) Trumble’s operation 1 (see Table 2) This consists in using a 
specially shaped tibial graft to bridge from the ischium to the shaft of the 
femur The approach is, of course, posterior (Fig 44) He uses the standard 
approach to the sciatic nerve under the gluteus maximus by reflecting the 
muscle from its insertion Fig 4G illustrates the X ray appearance one 
month after the operation and five y ears later 

Table 2. 


Case Sex and 
no a </e 

9 j M 24 

I 

10 j F 19 

I 

11 F 32 

I 

12 F 17 


Date 

oj operation 
4 vi 36 


12 vui 36 


(I) 16xu 36 
(2) 12 » 37 
Graft elevated 
from nerv e 


25 v 37 


Present state November 1937 


General health Hip joint I Graft 


Well except for 
some pain in Lt 
elbow 1Tb 
Afebnle 

Well (July 1937) 


I 

Excellent Some 
numbness in 
, foot No pain 


Died S3 mu 37 
Acute renal m 
I fection cornpli 
I eating atone 

I 


Firmly fixed 
Painless 


Firmly fixed 
Painless 


St ill some pain m 
hip on walking 
much less than 
before Sinus 
still discharging 
Hip fixed firmly 
PM Firm] v fixed 
by graft 


I Very long graft 
| Firmly united 
Mo hypertrophy 
but no absorp 
tion 

Firmly united 
I Hypertrophied 
(X raj, April 
' 1937 ) 

. Very short graft 
I Strongly united, 
and hypertro 
I phied 


Firmlj united at 
both ends Xo 
sign of absorp 
tion of body of 
graft 


Mr Trumblo was kind enough to reply to a letter asking for further information as to the 
Tesults of his operation and to send me the above Table 

I ha\e had four additional cases since Tho main features are shown in the enclosed table 
One patient died about three months after operation with an acute infection of tho kidneys 
The hip region was removed at post mortem examination Fverj thing was in order, the graft 
being firmlj fused with tho femur and ischium Immediately after operation in Case U 
paralysis of the sciatic nerve appeared with pain in tho foot I hod to reopen the wound and 
elevate the graft, which was pressing on the nerve In this case gross destruction and deformity 
at tho hip joint had resulted in close approximation of tho femoral shaft to tho ischium and in 
inserting tho graft I liad not left sufficient space for the nerve After the second operation tho 
trouble cleared up except for a little numbness in the foot, and the graft has fused well ’ 


(6) Brittain’s operation. 2 This differs altogether from Trumble’s m 
that a typical bifurcation subtrochanteric osteotomy is done and the upper 
end of the lover fragment is inserted into a pit dug in the ischium bekm the 

1 Trumblo reported this operation in two papers Tie Australian and A etc 7 eal ant Journal 
of Surgery, March 1932, and The Hnfioh Journal of Surgerj, 1937, p 728 
1 Personal Communication 
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acetabulum Recently Brittain has used a strong tibial graft to reinforce the 

ischio -femoral attachment He describes his operation as follows 

‘The patient is placed on Ins side, the hip to be operated on being uppermost 




Fio 44 Showing line of incision end 
how it skirts the insertion of the gluteus 
maximus into the fascia lata above and 
the femur below, and crosses the middle 
lme of the thigh below the level of the 
gluteal sulcus The limits of the gluteus 
maximus aro represented by the broken 
lme, the osseous insertion by the area 
enclosed in the interrupted line on the 
femoral shaft A Outlme of gluteus 
maximus , B Lino of incision , C Sciatic 
nerve, D Gluteal sulcus 



Fig 45 Diagrammatic representation of horizontal section through the graft 
in position, showing how it arches ov er the great sciatic nerve and the manner 
in which the ends are cut to a wedge shape to facilitate introduction Both 
ends are firmly gripped and cannot get out of position The trap door in the 
femur is shown replaced The sciatic nerves are shown separated by the graft 
A Graft B Trap door closed , C Great sciatic nerve, D Ischial tuberosity, 
E Temur, F Lesser sciatic nerve 


The patient is supported either by sandbags or by a special hip rest A bone 
graft 4 to 6 inches in length is taken from the tibia This should include 
the crest of the tibia, and it will be necessary to raise the muscles from the 
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medial aspect of the bone A 4 inch incision is made o\ er the lateral aspect 
of the great trochanter starting at the tip and proceeding downwards The 
incision is carried down to bone and elevators inserted A subtrochanteric 
ostcotom y is non earned oat at a site previously decided upon A special 
chisel with a square ended handle is then inserted through the divided bone 
and this is kept in the coronal plane until it abuts against the ischium It is 
then gently hammered innards for a distance of half an inch An X ray 
jphotograph is taken and if necessary the chisel can then be hammered in still 



FiO 46 Rad ognphs of 3 p jo Tit taken respect vely 1 and CO months after opera t on 
Note the changes m the graft and osseous anhylos s at the h p joint 


farther It is then rotated through 180° by means of a spanner fitted to the 
square end then partly withdrawn and the graft is inserted in its place 
using the chisel as a guide The ton er fragment of the femur is then adducted 
and brought into as much apposition with the ischium as possible Any pro 
trading portion of the graft is removed A plaster of Pans spica is applied 
and maintained for four months It is then renewed as a short spica until 
X rays show that bony union is complete ’ 

Two stage operation 

In adults with active tuberculosis of the lnp the operation of excision and 
intra articular arthrodesis alone is inadequate because bony anl-ylosis is 
delayed and remains unsound for a \ery long time l^or is extra articular 
arthrodesis alone always enough because in the older and less resistant 
patients the disease must be excised as radically m the lup as it is in the knee 
Any of these operations may pro\e more seiere than has been anticipated 
and the patients who need them are often ill fitted to stand shock E\crj 
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possible means should be taken to minimize shock before, during, and after 
operation, e g the application of a new plaster at the end of the operation 
should be a\ oided if possible It is unsafe to proceed to a grafting operation 
after a thorough excision The anaesthetist may say that the patient is still 
in excellent condition without diminution of blood pressure, but these 
patients are liable to lose blood pressure dangerously quickly towards the 
end of a longish operation It is a wise rule to do the ultra and extra articular 
arthrodesis m two stages 

III. For Exceptionally Extensive Disease 

In some cases disease of either the acetabulum or the femur, or both is> 

1 so extensive that arthrodesis appears impracticable, or 

2 so actne and widespread that life is threatened (most often in patients 
under 5 or over 50) 

It is particularly in tuberculosis of the hip that the area of bone destroy ed 
and replaced by a granuloma, organized but still permeated by living bacilli 
is sometimes so great that arthrodesis appears impracticable (see Fig 34) 
In such cases the author has found it difficult to decide whether to 
carry on with conservatn e treatment of the hip in order that sufficient 
reconstitution of bone could take place to enable some form of arthrodesis 
to be carried out later on, or whether it would be best to do an immediate 
w ide excision of the affected part A good many y ears ago the former course 
was taken but experience made it clear that the -very long continued 
immobilization necessary was not well borne m adults, and in children led 
to great atrophy and shortening of the limb More recently a wide excision 
of the diseased part has been adopted imoliing complete excision either 
(a) of the acetabulum or (6) of the head, neci, and greater part of the trochanteric 
region of the femur 
Case \\ M 

S x 24 Boj aged 7 5 ears first seen at Out patient Clinic 

This case is of interest in regard to se\eral points 

To begin with the child limped rather intermittent!} and was brought to mi Out 
patient Department several times I found no limitation of movement and failed to 
come to a diagnosis The case was seen repeatedly and sometimes (tie ehtCd timped 
and sometimes not but a diagnosis was not made until a fluctuating iliac abscess was 
detected m Apnl 1925 E\ en then there was no limitation of moi ement of the lnp 
but a radiograph taken in June showed a small localized area of rarefaction deep in 
the ilium just abov e the joint (see Fig 47) 

After nearly two jears in hospital the child recovered with full mov ements' Points 
worth notice are the delaj m X rav evidence, the absence of limitation of movement 
indicating the absence of infection of the joint and the fact that despite its proximitv 
to the joint the focus remained extra articular and the joint was uninfected 

The object has been threefold 

(а) complete eradication of the extensive focus, 

(б) avoidance of the atrophy of disuse, 

(c) relatively early resumption of function, 
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(a) Acetabulectomy 

Bankart 1 suggested total acetabulectomj in the treatment of tuberculosis 
of the hip At"the time he adaocated the procedure rather sweepmgly His 
method was very radical and entailed lemoval of a complete section of the 
pelvic ring and the head of the femur was allowed to enter the pelvis End 
results have not yet been reported 





h <•- 




no 47 Case \\ \\ 



The author has preferred to remo\ e the diseased part of the acetabulum 
with such iliac bone as has been infiltrated but he has always been able to 
retain posterior connexion between ilium and ischium behind the acetabulum 
The pelvic ring has not been broken and the upper end of the femur does not 
enter the pelvis 

( b ) Wide excision of the upper end of the femur Pseudarthrosis 
\\ hen the head neck and trochanteric region are a erj widely diseased so 
that the normal bone tissue o\er this whole area is replaced by necrosed and 
sequestered bone and semi caseous granuloma there is no reasonable hope 
of establishing arthrodesis bj any means There can be no question but 
that the best interests of the patient w ill be sen ed b j the removal of the w hole 

1 Bankart British Jnl of Surgery 20 April 1933 p oil Pres dential Address to Brit sh 
Orth \s«oc London Ji ly 27th IDS* 1 

O 
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extent of rotten bone, i e by a wide excision in which the aim is to bring 
about a freely movable flail type of joint The steps of the operation include” 

1 A complete exposure of the anterior and upper aspect of the joint 

2 Division and exsection of the capsule and synovial membrane 

3 Division of all structures inserted into the great trochanter 

4 Dislocation of the remains of the head and removal of all further 
muscular insertions into the digital fossa 



Fio 48 a Fig 48 6 

Fio 48a Caso FL V raj 12 ix 23 Grumbling disease associated with pain and sesere 
flexion and external rotation deformity Dotted lines indicate the lines of proposed bone 
section and fascial cap (Ex Robert Jones Birthday \olume ) 

Fig 48 6 Case FL X ray 10 x 23 After pseudarthrosis There is periosteal bone spring 
ing from below the fascial cap on the inner side and running up to the inner comer of upper 
bone section also a little ossification seen I) mg above the translucent area occupied bv the 
fascial cap See arrow A complete fascial cap covering the end of the bone is clearh 
indicated {Ex Robert Jones Birthday v olume ) 

5 A transverse osteotomy usually just above the small trochanter, the 
site depending upon the extent of the disease 

6 Excision and erasion of all diseased material in and round the aceta 
bulum 

At tbe end of the operation, traction is applied and maintained uninter 
rupted throughout the next few months of treatment , this is earned out in 
the authors practice either on an abduction lnp frame (see p 25]) or on 
a Thomas knee splint , tbe former is preferable for the first six weeks as it 
gives the soft parts complete rest, but after six or eight weeks the kinb 
can be transferred to a Thomas spbnt which allows greater freedom In 
the author’s experience end results are relatn ely good (Table 3, p SS) 

Time will prove whether ischio femoral arthrodesis will replace pseud 
arthrosis to a considerable extent Low extra articular arthrodesis does not 
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interfere w ith subsequent surgical aecess to the hip joint But m the author’s 
opinion some development of the operation is needed to ensure a synostosis 
sufficiently massiv e to stand all the strains of weight hearing and activity 
In the favourable case with some acetabular stability ischio femoral grafting 
(Trumble) is, no doubt, e* cel lent but so is iho femoral ' The test of an opera 
tion which can replace the instability of wide pseudarthrosis by a safe 
ankylosis, arises where the hip is the centre of a tuberculous lesion so exten 
sive and destructive that it cannot offer even a feeble second point of auspen 
sion and may, indeed have to be w idely e\ 
cised Iea\ ing the ischio femoral synostosis to 
carry the w hole w eight of the body plus any 
incidental angular leverage strains between 
peh is and femur When w e remember that 
standard bones are built to carry weight w ith 
a margin of about X 0 or 8 w e realize that a 
mere capacity of weight bearing is not nearly 
enough for security m the rough and tumble 
of life 

Low arthrodesis w ould be the first step in 
the surgical treatment of such a case, and 
might indeed be all that was needed If, 
however, in the surgeon’s judgement the 
patient would be better for the radical re 
moval of the extensive and, perhaps, active 
focus this could be done at a second stage 

In the presence, then, of very extensile 
disease or persistent actne disease, low ( ischio 
femoral) arthrodesis holds out some promise 
of adv antage 

Grumbling disease. 

It is most often in the hip, but only less 
frequently in the knee, that tuberculosis may remain persistently’ active or 
grumbling year after y ear, five ten, tw enty , or so long as fifty y ears * In such 
cases the patient has, as a rule, fully reco\ered from the lymphatic tuber- 
culosis and the joint focus has failed to heal simply on account of the 
mechanical strain imposed upon it If taken in reasonable time the cure of 
such cases generally quickly follow s a correction of the line of w eight bearing 
force by sub trochanteric osteotomy But here again extra articular arthrodesis, 
high or low , is a more certain and effects e method of treatment Cases T L 
and M C (p 60) are striking examples of persistent grumbling nctn lty In 
Case r L that of a shoemaker, the author did a wade subtrochanteric resection 
with the idea of obtaining a pseudarthrosis below the hip and leaving the old 
unsound ankylosis free from stram Actually , as is seen in the radiographs. 
Figs 4S 6 and 48 c, the shaft was reconstituted in the most remarkable way , but 



Fio 48 c Case FL X ray 1 iv 23 
Showing complete consolidation at 
the site of pseudarthrosis The 
fascial cap has proved of no per 
manent value ( Ex Robert Jones 
Birthday volume ) 
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fortunately, by the time the long lever was reattached to the upper fragment, 
the ankylosis had become sound, and all was well This was a striking 
demonstration of the experience that prolonged grumbling disease with wf 
sound ankjlosis is due to the strain imposed by the long femoral lever 



Fig 49 a Case D S Represents arthrodesis of left hip 


For deformity 

Deformity at an early stage can be corrected, either gradually bj splintage 
or by one slow movement under an anaesthetic followed by complete mi 
mobilization of the hip on a frame, as in the practice of the author If left 
to a later stage operation is necessary 

The existing disability must be weighed and the likelihood of secondary 
disabilities such as scoliosis and lumbar osteoarthritis foreseen These matters 
and the help that operation can give must be considered At this late stage 
the problem is purely orthopaedic, and there is no risk of recurrence provided 
the infected area is avoided and nothing in the nature of an arthrophstj 
attempted 

When the hip is fixed the choice lies between osteotomy and distant pseud 
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arthrosis Osteotomy gives stability and is better for those who are on their 
feet a good deal But pseudarthrosis is worthy of consideration for those 
who sit at their work and on their way to and from it 

Another and a double barrelled indication for pseudarthrosis of the hip is 
the coincidence of canes of the lumbai spine since this, w lien healed means 
a rigid lumbar spine which ruins the function of a fixed hip and furthermore 



Fig 49 b Show s extens e 1 scaso of L 3 4 o Case D S more 
than 3 years later 


a fixed hip throws great strain upon the lumbar spine forcing it into the 
extremes of flexion and extension A pseudarthrosis on the other hand needs 
no 1 elp from and throws no strain on tl e lumbar spine Tigs 40 a b c 
illustrate just such a case — for in this patient sound arthrodesis of a hip had 
to be exchanged for pseudarthrosis 

TI hen the hip i* not fxed the author does a svbtrod antenc osteotomy allow 
ing the upper fragment to adduct on the pehis and putting the lower in « 
few degrees of abduction and flexion 

The optimum angle of flexion xxnes with the occupation and sex of the 
patient Those who sit at tlieir worl and on their waj to and From it 
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v, elcome at least 30° of flexion and areall the betterfor 40° or 45° On the other 
hand, a man who stands at his work, e g stationmaster or general labourer, 
will be much better with 23° or 30° Abduction of more than 10° is a dis’ 
advantage, and where there is shortening it may be thought advantageous 



Fig 40 c Pscudarthrosis as a result of a deliberate operation Case D S 

to abduct the hip sufficiently to lessen the shortening by an inch Internal 
rotation is a great disadvantage in a fixed hip Altogether one would say the 
best position for an anky losed hip w as that of external rotation of 10° to 20°, 
neither abduction nor adduction (except in some cases of considerable 
shortening when 10° to 20° of abduction may be best) and flexion of about 
30° varying with occupation Osteotomy, then, will often be advisable m 
order to correct marked divergence from this position But one of the 
strongest indications for osteotomy is that of pathological dislocation with 
adduction (Figs 50 a, 50 b) 
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Table *i 

Psendarthrosis of Tuberculous Hips 

Senes of 22 cases 

13 Well and working 

Satisfactory 

3 Died 

3 Untraced 

3 Still incomplete 


Case D S 

4 x 28 X raj of Spine complete fusion and good calcification of diseased \ertebnc 
, Hip almost complete destruction of head and neck 
Hip \ ery unstable with limited movements 
7 u 30 Operation Arthrodesis of left hip 
16 u 31 Discharged 

26 xi 31 Started walking out of plaster Fig 40 a X mj shows bony union 
18 in 35 Readmitted for reactit itj of spmal lesion Fig 49 6 X ray shows, extensiv e 
disease of L 3 4 and 5 Psoas abscess present requiring repeated aspiration 
22 \ i 36 Oneration Pseudarthrosvs Fig 49 e 


In Table 4 is an assessment of deformity w lth the indications for operative 
correction 


Table 4 


Mobile 
Soundly healed 
Flexion range > 30° 

AGE > 160 
No adduction deformity 
A\ lth Strong sound limits 
Smoot b art leula r mo\ eroent 
Little or no defomutj 
M ilhout pathological dis 
location 
Fixed 

Ankylosis (fibrous or bonj ) 
sound and complete 
Flexion 1 < 50° 

Adduction < t*° 

Abduction <15° 

Rotation external < 9 0° 


Flexion range < 30’ 

\ G E > 140’ < 160’ 

Ad luction deformity <10° 
Limits of doubtful strength 
Articular movement with do 
formity of art icula r surfaces 
Pathological pseudarthrosis 


| Ankjlosu incomplete 

Flexion > 50’ < CO 
Add iction < 10’ 

Abduction > 15’ < 
Rotationextemal > 20° < 40’ 
Rotation internal < 10’ 


Healing still unsound 
A G F <140 
Adduction deformity > 10’ 
Limits weak 
Instability 

Pathological pseudartllrORis 
unsound or so ind but with 
adduction deform) tv 


I Ankvlosis unsound 

Flexion 60’ 

Add iction > 10“ 
Abduction > 

Rotation external > 40’ 
Rotation internal >10’ 


> —greater than < =less than AGE Angle of greatest extension 
1 In ankvlosis the degree of flexion deformity desirable depends on age and profession 
(see pp 8o-6) 


For severe pyogenic infection 

The risks of secondary infection in general and the means by which it 
can be avoided have been discussed (see p 2o) Sepsis round the hip is* often 
dangerously persistent and may call for very radical drainage as a hfe saving 
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need , for sepsis must be stopped, or the patient w ill inev itabh drag out his 
life to a most -weary and wretched end Only a few months ago the author 
saw a lad of 20 \ery ill with lardaceous disease and doomed to die of it He 
had suffered from tuberculous hip disease since he was 3 Early on, the joint 
had become secondarily infected, and he had been in his previous hospital 
without adequate drainage for nine years Cases such as this demonstrate 
the need for radical measures 

The depth of the joint and its anatomical relations make the ordinary 
methods of drainage ineffective At the same time a reliable method of 
drainage can take advantage of the fact that persistent severe sepsis of a 
tuberculous joint inevitably leads to destruction and involves or requires 
fixation of the joint , therefore the integrity of the muscles and their nerve 
supply is no longer a consideration And when the drainage necessitates 
w ide excision with pseudarthrosis, the integrity of abductors and adductors 
is of secondary value and should be disregarded if their sacrifice or partial 
sacrifice will give a better chance of recover} and clean, sound healing It is 
only too common for a senousl} infected hip to be drained again and again, 
to the bitter disappointment and distress of the patient For this reason the 
author has developed a more radical and decisive method of which the 
mam feature is the wide exsection of muscular masses 

Drainage operation for severe persistent sepsis. 

Severe persistent sepsis round the hip has been one of the bugbears of 
surgerj , tracks burrow round the neck of the femur and small trochanter, 
and having penetrated the acetabulum form large, deep, bottle necked 
abscesses w ithm the pelvis, w hich are not easily drained adequately 

It is essential to recognize that it is no longer a matter of drainage of the 
lnp but of a much larger infected and Bclerosed area representing a miniature 
rabbit warren of sinuses and cavities Twenty years ago the author found 
that no established standard drainage operation gav e good results in these 
cases The sciatic nerve obstructed a really broad posterior approach, and 
vertical intermuscular approach from the front or the side had more 
obvious failings 

An approach to this deep seated joint was needed which, as the joint 
obviously could not be brought to the surface, would bring the surface 
to the joint by saucerization of the tissues The advantage of such a 
method would lie not only in the intimate exposure of the joint to inspec 
tion, excision, and subsequent drainage, but in the easy access it presents 
to the adequate drainage of a still deeper intrapeluc abscess via ilium or 
acetabular floor 

It is often wise to obtain evidence as to the situation and extent of deep 
tracks and abscesses by Jipiodol injection into the various sinuses and 
stereoscopic radiography Such an injection should be earned out on the 
X raj table The hpiodol is injected slow ly without much pressure Some- 
times the nozzle of the glass synngc is pressed light 1} into the sinus, at other 
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times a small rubber catheter is inserted as deeply as possible to carry the 
lipiodol 

The author’s method is of two types Method A is applied to lups requiring 
excision as an essential part of adequate drainage of the joint cavity, and 
Method B to those m which the joint cavity is already obliterated by ankylo 
sis The principle is the same and lies m a transverse sLm incision on one or 
both sides of the limb and, after wide freeing and retraction, the exposure of 
the whole extent of the joint by two widely separated transverse incisions 
which excise the broad mass of tissues between them These incisions stop 
short of the anterior crural (femoral) none in front and the sciatic nerve 
behind 

Method ‘A’. Indications The failure of drainage ‘down to’ the joint 
and the persistence of septic absorption and fever In such conditions the 
joint cavity requires radical drainage and, therefore, the femoral head must 
be excised and the acetabular floor and surroundings exposed and explored 

Technique A transverse skin incision is made from the anterior superior 
spine backwards with the centre an inch or so above the great trochanter 
The skin with the superficial fascia is widely freed and retracted Two 
deep transverse incisions are now rapidlj made (using for the moment gauze 
compression to control haemorrhage) The upper incision divides the glutei 
down to the ilium above the acetabulum, the lower first exposes the outer 
side of the base of the great trochanter opposite the middle of the neck of 
the femur The base of the great trochanter is then divided by a wide chisel 
cut directed obliquely upw ards to the digital fossa and the soft tissues cut 
through on the same line The w hole mass of tissues consisting of glutei and 
great trochanter is now removed and haemostasis carried out bj clamping 
and then tying the vessels by haemostatic sutures (No 0 or I catgut m 
small fully curved round bodied needles) The outer upper side of the 
femoral neck, head, and the upper nm of the acetabulum are widely exposed 
Tiie head is then excised bj a inch chisel and the acetabular nm bj » 
ty inch or 2 inch gouge of suitable curvature (see Fig 51) All the cartilage 
is cut or scraped out of the acetabulum and carious bone curetted hen 
ev er necessitated by the presence of an intrapelvie abscess the acetabular 
floor is removed n ith as much of the neighbouring ihuin as infl ensure, per 
fectly tree drainage 

It is the rule in this operation to leave no cartilage, no diseased bone, no 
dead tissue, and no dead spaces 

The operation can be done very quickly if the tools are large, sharp and 
of fine material and thin section The exsection of the broad wedge of abduc 
tors provides really good drainage After the excision of the deep tissues, 
the author draws the upper flap of skin fairlj far down into the w ound bj a 
continuous catgut suture, and often the lower flap too The sutured elan 
flap covers the freshlj cut ends of the sensory nerves The author has found 
this point m techmque very valuable m this and other drainage operations, 
as it reduces the pam of dressings and the granulating area The skin flaps 
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should, however, not be sutured any deeper than the deep fascia when there 
has been extensive burrowing infection of the intermuscular planes 
The operation is carried out with the patient Undisturbed on a Robert 
Jones double hip frame 

Method ‘B’. Indications In cases where ankylosis has taken place and 
the joint cavity is obliterated 


DIAGRAM of LATERAL 
DRAINAGE for Septic 
Arthritis of Hip 
with Excision 
of Femoral 
Heo.d 



Stumps of 
[Gluteus medius 
minimus, U 
of Tensor 
fasciae Itwtae 


Fio 51 Method A 


Technique The author makes two transverse incisions cutting out large 
wedges of the adductor muscles on the inner side and of the abductor muscles 
on the outer side , this leaves two wide gaps in the soft parts opening directly 
into the hip joint, one on each side It is undesirable to remove the head, 
but this may leav e undrained sinus tracks on the inner side below the neck 
and round the small trochanter, w ith, perhaps, burrow ing sinuses amongst 
the adductors In such cases it may be necessaiy to carry out a similar 
additional exsection of muscular tissue on the inner side Portions of the 
pectineus and adductor longus and brevis are thus exsccted on the inner 
side as well as of all three glutei on the outer In front the skin remains 
intact over the tensor fasciae femoris, sartonus, and rectus, with the femoral 
v essels and nerve , and behind skin cov ers w hat is left of the gluteus maximus 
together with the hamstrings, the adductor magnus, and the sciatic nerve 
As ankj losis exists, splintage is unnecessary 
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AMPUTATION AS A LIFE SAVING OPERATION 
Indications 

1 In some cases of persistent extensive disease with or without septic 
infection 

2 In elderly patients with a bad prognosis 
Flaps 

The less muscular tissue the better masses of muscle are altogether out of 
place Only sufficient muscle should be left toward the bases of the flaps to 
make sure that they will be well supplied with blood Very often the flaps 
must be designed in relation to sinuses and cicatrices great care should be 
taken in the design of the flaps they must not be narrow pointed or thin 
or they will slough 

Incision 

The author begins the operation by tying the femoral artery and vein 
through a vertical incision just to the outer side of the femoral vessels and 
dividing them between ligatures In a much adducted hip it is wise to 
approach the femoral vessels from the outer side dividing first the upper 
part of the sartonus transversely 1 or 2 inches below its ongin the anterior 
crural nerve is then divided and the artery and vein finally reached from the 
outer side for the ordinary route is surprisingly hampered by severe adduction 

So far there has only been made a vertical incision to the outer side of the 
femoral vessels This incision if the sinuses allow is carried downwards 
and inwards transversely round the back of the thigh then upwards and 
forwards to bring it back to the middle of the outer side of the original 
vertical incision Tins gives a fairly long postero internal flap and a short 
external flap 

Nerves 

These are injected with 2 per cent pianocame then crushed and divided 
two minutes later this short time can be spent in dissection of the femoral 
\ essels in front or in haemostasis w hen the sciatic has been disclosed Some 
times the sciatic is intentionally included in a rapid division of the posterior 
muscle mass to facilitate haemostasis by getting rid of the limb If so it will 
require shortening it is first gently pulled dow n by its sheath and injected 
then two minutes later clamped and ligatured round the crushed portion 
before division 

The avoidance of infection 

Everything possible is done to cam out all the main haemostasis flap 
cutting and muscle division and then so far as possible to protect the raw 
surfaces before contaminating the wound by opening tuberculous or septic 
tissues This aim should be in the surgeons mind even when widespread 
sepsis and multiple sinuses mal e its full achievement impossible 
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When septic cavities m the ilium exist they are scraped out, and left 
exposed as close to the surface as possible by bringing the shin edges close 
to the bone 

Excision and erasion of diseased and necrotic tissues. 

It is first necessary to get rid of the limb with all that is left of the femur 
Whether this means disarticulation of a diseased joint or division of exten 
sively sclerosed and partly calcified granulation tissue, it may require rather 
rapid and apparently ruthless use of a big cutting tool, and a broad 2 inch 
gouge w ill often be the handiest The moment the limb is aw ay all bleeding 
■\esscls are clamped The wound is then quickly douched with warm (not 
hot) saline and covered with warm saline tow els w hile diseased, necrotic, and 
ischaemic tissues are erased and excised Sometimes drainage of an mtra 
peh ic abscess must be included 

Drainage. 

The original flaps will have been designed to facilitate suitable and ade 
quate drainage This should always be as short and direct as possible 
Whenever there has been much sepsis the drainage should be broad, multiple, 
direct, and favoured by gravity 
Closure. 

The wound is rapidly closed by a number of stout, deep, interrupted 
stitches and accurate approximation of the epidermal edges by fine con 
tmuous sutures Tlus is followed by firm bandaging over a large number of 
big thick sheets of cotton wool 

Two-stage amputation. Preliminary Pseuda^throsis. 

The author has found in the frail and seriously ull patient a very great 
ad\antage in carrying out the amputation in two stages In the first stage, 
using an incision w hich w ill conform toihe outer limb of a truncated racquet 
the hip is exposed and a typical wide excision and a pseudartlirosis is earned 
out and the wound closed or packed according to circumstances Two or 
three weeks later the amputation is completed Occasionally it may be wise 
to wait m the hope that the pseudartlirosis alone may suffice and amputation 
be avoided 

Table 5 

Hip — Non operatne Treatment 
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Table 6 

jj t p — Operative Treatment 


Results 

Results | 

1-10 11 20 21-30 31 40 j 

41 50 50+ Totals 

^ ell and working 1 

Unt raced 

Incomplete 

Unsatisfactory 

Died 

30 W - 13 7 1 

5 7 4 1 1 1 

,8210 
[2012 

1 1 6 110 

3 2 = 87 = 66 per cent 

0 0 1 = 17 — 13 > 

0 0 , = 13*= 9 • 

0 o 1 = 5= 4 > 

2 l = 11 = 8 „ 

1 r. s «= 133 = 100 per cent 


* 2 cases ages not known 



CHAPTER VII 

THE SPINE 

POTT’S DISEASE 

Tuberculosis of the many parts of the spine forms the largest group of bone 
ancl joint cases The nature of the disease is of course, fundamentally the 
same and the principles of its treatment are identical, but the complexity of 
the anatomy, and the presence and delicacy of the spinal cord involve many 
problems which call for particular consideration 

During the period 1923 to 1937 a total of 319 cases of spinal caries hate 
been treated at the Wingfield Morns Orthopaedic Hospital 

Pathology 

(1) Age incidence Spinal canes may occur at any age In Table 7 the 
percentage of cases occurring m each decade is shown, and it should be 
noted that the largest figure is that for the age incidence of 20 to 30 

(2) Site of the lesion (Table 8) The relative frequency with which the 
\anous regions of the spine are attacked is shown 

(3) Nature of the lesion The tmy original foci may be anywhere m the 
\ ertebral body, but m children are most often close to the upper or low er 
epiphyseal plate In typical canes the lesion is seldom confined to one body, 
and this is a point of great practical importance Hibbs 1 emphasized this 
and drew attention to the occurrence of small osseous foci in the bodies of 
several vertebrae above and below the more obviously involved and exten 
snely destroyed centra These foci no doubt follow a shower of tubercle 
bacilli distributed over a number of vertebral arteries at a time when the 
tissues are sufficiently susceptible to allow the bacilli to develop It is 
impossible at an early stage to discovei whether one, tuo, or a considerable 
number of vertebrae are involved 

Canes of the vertebral bodies with destruction of the intervertebral disks 
is much the most common form of the disease Occasionally there is a sub 
periosteal injection in front of the bodies under the anterior common ligament 
with little or no erosion More rarely a tuberculous focus develops between 
one of the bodies and the posterior common ligament and here it generally 
remains localized being liable to cause paraplegia without X ray evidence 
of bone disease 

A focus appearing in the lateral articulations laminae, or spinous processes 
is also very uncommon disease confined to the lateral articulations occurs 
almost exclusively m the upper cervical region 

From the epiphyseal region the disease spreads into the disk and adjacent 
bone , m adults destruction of the former may be the only lesion seen in the 
radiographs of an early case 

1 Hibbs R A Journal of Bone an l Joint Surgerj \ol 10 no 4 pp 80o 14 Oct I93S 
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As the disease advances the eroded and decalcified bone gives way both 
under the pressure of body weight, aggravated in the dorsal region by the 
ceaseless grinding respiratory motion In this way the characteristic de 
formity of Pott’s disease the angular kyphos is formed Such pressure 
erosion if unchecked may continue until the spine is supported by the 
thoracic cage 

Osteogenesis does not occur except at a distance tn time or tn space from an 
active tuberculous lesion 



Tio 53 Diagram of dorsal \ertebrac in sagittal section to show effect 
of decalcification 


Ibis absence of an) constructive 6one reaction is pecufiarf) harmful m 
tuberculosis of the spine for several reasons Not only is the spine the 
foundation of posture, movement, and respiration, and the protector of the 
spinal cord, but it is so constructed that a defect m the somatic column 
leads first to a subluxation and in tune to a dislocation of the lateral articu 
lations Ad\ anced spinal caries has been trulv and vividly described as a 
pathological fracture dislocationof the spine Tig 'iJ demonstrates the pro 
cess This makes it imperative, first that the erosion be checked as quick!) 
as possible and the rotten bone protected from compression , secondl) , that 
special care must be taken to restore the lost stabiht) Man) considerations 
are involved It was w ith the object of minimizing the loss of stabiht) that 
Menard advocated what lie termed orthopaedic correction It must bo 
remembered that in lus time there was no operative posterior spinal fusion 
Neither Albee nor Hibbs lnd made their contributions, which have been of 
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such immense semce m this field Menard taught that it was necessary for 
the stability of the spme that its angulation should correspond to the amount 
of bone destruction, that healthy bone above the area of erosion should he 
m close apposition to healthy bone below In the lumbar region a certain 
amount of destruction can be accommodated by telescoping , here ortho 
paedic correction can often be achieved without angular deformity Here, 
too, natural fusion occurs more readily and earlier than elsewhere Menard’s 



Fig 53a Fig 536 

These figures illustrate Waldenstrom 8 technique 


advice has been accepted by most orthopaedic surgeons, but Waldenstrom 
of Sweden has shown that it is possible to avoid an appreciable angular 
deformity m the presence of considerable, destruction by carefully adjusted 
padding of his plaster beds and later to consolidate the position by means 
of a strong straight, tibial graft See Figs 53a and 53b 

Cold abscess 

This is -primarily a collection of debris, and as the destructive process is 
usually greatest in front, the abscess starts in front and on 'Both sides of the 
affected bodies And here, in the dorsal region it often remains thus, if 
destruction is allowed to go on, the abscess may become exceedingly tense 
and as a result of the internal fluid pressure and the erosion of the whole 
antero posterior diameter of the bodies some of the contents may work their 
way backwards between the diseased bodies into the extra dural space of 
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the spinal canal This as we shall see, is one of the commonest causes of 
paraplegia Much more often, however, the abscess will insidiously travel 
down one or both sides of the bodies to form the typical distant abscess, 
e g psoas abscess from caries of the lumbar vertebrae 
The appearance of an abscess is ordinarily associated w ith activity of the 
destructive process yet dtcasionalty an abscess will come to the surface long 
after the arrest of the disease 


T] - 

-a " 



Fig 54 I’ara\ertebral abscess 


On the other hand hints as to the activity of the disease can be obtained 
from the appearance of the abscess In the dorsal region, Fig r »4 for instance, 
'yOne learns to associate a typical spherical or fusiform shape v ith an activ o 
lesion and a crenated edge w ith a quiescent lesion In the course of time the 
contents of a spinal psoas abscess w ill often calcifv , and the appearance of 
calcification in a radiograph is reassuring 

Vffhe contents of an abscess are usualiv purulent but they a an in their 
consistency in general, an abscess containing thick flocculcnt material is 
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indicative of a quiescent lesion A more reliable guide to the state of the 
lesion is the relative number of tubercle bacilli in a stained film 

The abscess may appear m various sites either adjacent or distant to the 
bony lesion 

In the upper cervical region a paravertebral abscess is retropharyngeal and 
presents a large softish swelling at the back of the throat Lower down, the 
paravertebral abscess is led by the fascial planes of the neck laterally tou ards 
the surface 

In the dorsal region, as has been mentioned above, the abscess may remain 
localized, and, if so, is a common cause of paraplegia On the other hand, 
these abscesses may track along the course of cither the anterior or posterior 
primary division of the spinal nerve , or again they may rupture into the 
mediastinum or the pleura In the dorso lumbar and lumbar regions the 
abscess commonly tracks down the psoas sheath to appear below Poupart s 
ligament, or more rarely passes out of the pelvis into the buttock and appears 
on the outer aspect of the thigh Very seldom it may follow a spinal nerve 
and appear posteriorly 

But sometimes an abscess which should bo cold is warm and tender This 
suggests either acti\ e inflammation an d reaction in its surroundi ng membrane 
Vtr secondary pyogenic infection 

A cold abscess may be mistaken for a lipoma, and psoas abscesses some 
times have an unfortunate, if superficial resemblance to a hernia 

DIAGNOSIS 

History. 

The first symptom is usually pain in the back, felt contmuously or re 
peatedly at the same level generally a tired ache, brought on or aggravated, 
like tiredness, by prolonged walking, standing or sitting up, or by vibration 
The pain has no regular characteristics , it is aggravated by movements of 
the spine and particularly by jarring The local pam in the back becomes 
complicated at a later stage by referred pain due to the pressure on or irrita 
tion of a spinal nerve ahis often is described as a sense of constriction round 
the chest , canes in the lower dorsal spine often causes abdominal pam and 
has led to many a laparotomy from a wrong diagnosis , tins not only involves 
the postponement of the right diagnosis and treatment but may well lead to 
serious crushing of the diseased area of the spine while the protective muscular 
spasm is relaxed by the anaesthetic 

Sometimes, particularly in adults the first really noticeable sign is dragging 
and incoordination of the legs Not uncommonly, however, the patient s 
attention is first attracted by a curious soft s« elling m the groin or lumbar 
region not to be mistaken for a lipoma or a hernia ' 

In regard to general health there may have been a noticeable falling on 
in stamina and activity Children may be described as fretful and easily 
tired and restless at night 
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Examination. 

The patient may have developed an attitude which is characteristic of 
the disease in various parts of the spine, e g the patient w ith a lesion in the 
cervical region is inclined to support his chin on his hands The muscle spasm, 
which extends bey opd the diseased area, sometimes produces the well known 
erect posture and'aldermamc ’ gait The patient walks with short deliberate 
steps to avoid any jarring of the spine With lumbar disease he may , when 
sittmg, take part of the w eight of his body on his hands 

But so far as adults are concerned, even doctor must see hundreds of 
cases of fibrositis or osteoarthritis before he comes across one case of spinal 
caries It is small wonder, then, that this history , when given by an adult, 
should not always arrest sufficient attention to make the doctor insist upon 
full examination and radiograph} 

On examination local rigidity from reflex spasm, especially of the erector 
spinae, is characteristic If the Case is far advanced there will he a tell tale 
deformity , a ‘knuckle’ or an angular kyphos 

On palpation there may be localized deep tenderness over the spines of the 
affected vertebrae and on jarring the spine pain wall be referred to the same 
area But nowadays, with the advantage of radiographic diagnosis, one need 
seldom have recourse to these signs which involve just a little unnecessary 
traumatization 

The ner\ ous system must also be examined both on general grounds and 
because there may be early signs of pressure on the cord or the cauda equina 

Finally, abscesses should be sought, and in lesions of the dorso lumbar spine 
a fullness can often be felt m the iliac fossa with or without fluctuation 

Radiography. 

In children clinical examination may go far towaird a diagnosis, often, 
indeed, the diagnosis is obvious at a glance, but in older patients at an early 
stage the diagnosis can only be arrived at w ith the help of X rays , here again^ 
liow ever, though radiographs are much more likely to help than in the big” 
joints, one must be prepared to make a provisional diagnosis in the absence- 
of radiographic signs of erosion In adults the earliest radiographic sign 
is often a loss of inter\ ertebral disk space (pmcement), with perhaps sonic 
erosion of the adjacent somatic articular surfaces, and, before long, decalci 
fication of these bodies In children destructive changes are visible at an 
early stage Later a ary mg degrees of destruction and collapse are seen, 
in antero posterior view s lateral angulation and abscess shadow s should be 
looked for 


Differentia! Diagnosis 

For the purposes of discussing differential diagnosis it is useful to consider 
children and adults separately 
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Children. 

In almost every case but perhaps most in children, the doctor’s difficulty 
arises from the insidious undramatic onset A mother may rather casually 
bring her child saying that he or she gets unduly tired in the evening and 
liable to aches and discomforts, and the doctor may so easily and almost as 
casually reciprocate with a tome or change of oar’ With early Pott’s disease 
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a child is ‘out of sorts’ and 'run down* Other conditions which may be 
mistaken for Pott’s disease are the following 

1. Osteochondritis of the spine. Age incidence G-12 years This is an 
extremely rare condition (illustrated in Fig 59), often called Calve s disease, 1 
belonging to the group of epiphyseal disorders, misnamed osteochondritis, 
associated with a vascular accident and strictly analogous to Perthes’ 
disease, Kfihlor s disease, &c Sec pp 40 and 190 

The condition is apparently due to u temporary arterial ischaemia of the 
affected centrum due to embolism or thrombosis of the artery or arteries 
supply mg the affected part it exhibits the resultan t aseptic necrosis charac- 
teristic of this form of osteochondritis 

2. Deaelopmental abnormality . Age incidence 10-1 G years Fig GO 

1 Cal\L Journal o/ Done an 1 Joint iSuryrr j 7, 41, !02j 
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illustrates another form of 'osteochondritis ’ m which the plate of the anterior 
comer of the affected vertebral body is separated off either for a time or per 
manently The radiographic picture might be mistaken for that of some 
infective process Actually the condition has no pathological significance, 
nor any symptoms 



Fig 59 G S Calve s disease 


3 Scheuermann's disease Age incidence 6-14 years This is an 
epiphysitis affecting a number of vertebrae and producing fragmentation 
and increased density of the epiphj seal plates and some wedging of the 
vertebral bodies It gives rase to a rounded kyphosis, not an angular kyphos, 
and the relative freedom from pam, with an absence of general symptoms, 
complete the distinction (Fig 61) 

4 Schmorl’s disease Age incidence 12 24 years Schmorl s disease is 
a derangement of the relations between the intervertebral disks and the 
vertebral bodies, associated with a defect m the upper or lower growth plates 
of the bodies and partial herniation of the disks upwards or downwards The 
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resulting disturbance of the anatomical relations appears to interfere with 
the normal stability of the part, and patients are liable to persistent localized 
backache very suggestive of spinal caries , but the length of history , the 
absence of any angular deformity, and the radiographic picture will dis* 



Fio 60 M R two forms of the disturbance of the 
osteochondral relations The upper represents the 
so called Schmorl s disease 


tinguish this from caries TheX raj appearance (sec Ftg 60) null ho recog 
nized once its characteristics hue been fully grasped It is, of course, 
important that neither Scheuermann’s nor Schmorl’s disease should be mis 
taken for tuberculosis lest the parents be undul\ alarmed and the patient put 
through a long course of unnecessary immobilization 1 reatment a anes u ltb 
the severity of the sj mptoms and the radiographic changes Often nothing 
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more is required than a certain amount of daily rest in decubitus, erector spinae 
exercises, and some restriction of activity ; but in severe cases six months or 
more on a plaster bed, giving rest and a gradual correction of the rounded 
kyphosis, is necessary, and must be followed first by plaster jackets in full 
extension and later by a light support and postural exercises 
5. The kyphosis of ‘rickets’. -Age incidence 1—10 years. A number of 



Fig 61 Adolescent kyphosis Some degree of osteochondritis 

young children show a prominent rounded kyphosis in the dorso-Iumbar 
region without much m the way of the general manifestations of rickets ; 
this deformity is rounded rather than angular, mobile rather than rigid, and 
quite painless. Lateral X-rays show the deformity without any sign of 
inflammation, erosion, or disorganization of bodies or disks. 

6. Adolescent kyphosis. Age incidence 12-18 years This is a similar 
condition arising m chddren either from poor posture or as a result of a 
congenital tightness of the hamstrings Lambrinudi pointed out the associa- 
tion of these conditions 1 This congenital tightness is shown by the anterior 
1 Lambrinudi, Brit ZIed Jour, 3 Nov 1934,2,800 
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superior spine remaining above the level of the great trochanter v hen the 
patient stands and tries his utmost to touch his toes without flexing his knees 
(Fig 62). This movement should not be forced. 

7. Fusion of unknown origin probably developmental. A child or 
adult may be seen on account of the deformity due to an angular kyphos 



Fic 62 Adolescent kyphosis associated with strongly 
positive ‘tcmbnnudi’ sign The anterior superior 
spines and le\cl of great trochanter are marked 


but without other signs or symptoms. Radiographs may show the fusion 
partial or complete (Figs. 63 and 64) of tw o vertebrae. There is no decalcifica- 
tion, and these conditions have no pathological significance except that in 
later life there may be a liability to discomfort (Fig. 65) from mechanical 
strain above or below the deformity. 

8. Scoliosis. At first sight it w onld appear impossible to mistake scoliosis 
for Pott’s disease, and this is so in the vast majority of cases. But the author 
has on one or two occasions found it extremely difficult to distinguish an 
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upper dorsal scoliosis beginning in the first year of life from Pott’s disease 
Radiographs at this age m the upper dorsal region are rather inconclusive, 
and one must in such an e\ ent treat the patient on a spinal frame for a time 
on a provisional diagnosis At the other end of the scale are those cases of 



Fig 63 fusion of \ertcbrae Two pairs of bodies m\ol\c*l 


great deformity such as arc illustrated m Fig GG The scoliosis has almost 
disappeared in the extreme degree of hypho lordosis This dcformitj mav be 
mistaken for Pott’s disease, and this is still more likely in regard to those \ crj 
rare cases of paraplegia resulting from scoliosis In such cases the paraplegia 
is not the effect of pressure from disease, but due to the extreme distortion 
of the spine Liminectoinj atone is, of course, utterly futile , if something 
radical has to be done it mill im oh e extensile ojwration, including probablj 
section of intern ertcbral ner\ es on the convex side and radical diusion of 



112 


THE SPINE 





THE SPIKE 


113 


pedicles on the concave side, in order to allow the cord to adopt a straighter, 
freer course, 1 But the treatment of scoliotic paraplegia is in truth very 
unsatisfactory. The condition of the cord is analogous to that in some cases 
of late Pott’s paraplegia associated with extreme deformity, and is probably 
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due to cord atrophy from prolonged strain'and tension, rather than to any 
cause which can be relieved by operation. 

The distinctive feature of scoliosis, as against tuberculosis, is the absence 
of erosion, pincement, and decalcification (Fig. 07) 

9. Rheumatoid spondylitis. In adolescents or adults (Fig. G8). This 
leads to a rou nded kyp hosis, involving many vertebrae akin to .polyarticular 
rheumatoid arthritis Lateral radiographs show more or less equal narrow ing 


1 Seddon recent ?y dc-'cnbed a lateral approach (BOA Meeting, June 1 93S,oa}pt unpublished). 
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and wed ging of a number of disks, and m the end some wedging of the bodies 
with general decalcification but witho ut eros ion It occurs in an extreme 
form in elderly people, female far more often than male , and in these the 
decalcification may be so extreme that vertebral bodies collapse (pathological 
crush fracture) with formation of an angular kjphos Typical root pains 
follow and one is at once confronted w ith the more likely diagnoses of tuber- 
culosis or secondary carcinoma The radi ographic evidence of rheumatoid 
spondj litis throughout the dorsal and lumbar spine, together with a con- 



Fic 71 Appearance of sacro iliac joints m early Spondylitis Rhizomelique 

gruaus clinical picture, and a hi story of a stiff uncomfortable spine too long 
for either Tuberculosis nr carcinoma, are strong diagnostic points The 
absence of any discoverable primary growth and of anj history of an 
operation for such a growth is confirmatory but bv no means Conclusive, 
for secondaries to intestinal carcinomata m old people not uncommonly 
become manifest before their prwurj grow th 

10. Spondj litis Rhizomehque, or anhylosa, Age incidence 18-30 j cars 
This isa curious anh j losing spondj litis vv Inch affects the w hole spine, except a few 
of the upper cen ical vertebrae, and if it runs its full course welds it into one 
solid and completelj rigid mass of bone vv Inch includes the costo v ertcbral joints 
(Figs 09 and 70) Although the fullv dev eloped disease is easilj distinguished 
from tuberculosis of the spine it mav begin w ith local pain and rigidity, and lie 
difficult to distinguish except bj' the characteristic development of ankylosis 
It is, how ever, possible to identify this disease at an early stage bj radiographs 
of the sacro iliac joints (Fig 71) This condition, then, is characterized bj~an 


116 


THE SPIKE 

early affection of the sacro iliac joints ending in fusion, and by a painful 
spondylitis The hips are commonly m\ olved w lth perhaps insidious but solid 
bony ankylosis The part of the spine affected is painful until it becomes 
ankylosed, and the process tra\ els slow ly from one part of the spine to another 



FiO 72 Extreme osteoarthritis 


11. Osteoarthritis Age incidence over 40 years In the elderly, pam 
in the spme is commonly caused by osteoarthritis, and this pain may be 
‘referred’ in the form of sciatica Radiographs, with their evidence of os>teo 
genetic reaction rather than of erosion, will distinguish this condition from 
tuberculosis (Fig 72) And it is important that this investigation should be 
undertaken, lest caries should remain unrecognized in a patient whose pain 
and stiffness is loosely diagnosed as osteoarthritis 

12. Pyogenic disease of the spine. (Figs 73u and 73b) This is rare 
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It maj be primary or part of a pj aemic infection The infection differs from 
tuberculosis in that the sp inous proces ses, pedicles, an d laminae are in volved 
ab out as often as the b odies PerEaps the commonest situations are the lower 
lumbar vertebrae and the sacro iliac joints, but, so far as the posterior parts 
of the central column are concerned, there appears to be no favourite site 
There are two clinical forms the acute and the chronic In the former the 



J 

Fig "4a M oman over 60 Secondary carcinoma 

symptoms are very acute and an abscess quickly collects , in the lumbar and 
the sacro iliac regions the abscess is often very deep and requires a good deal 
of penetration preferably by Hilton s method m order to drain it The 
differential diagnosis of this type from tuberculosis is largely a matter of 
history sudden onset high fever and acute pain No radiographic abnor 
mality is as a rule detectable within the first few day s 

The chrome form except in its distribution is much more like tuberculosis 
a slow developmg abscess in connexion with the laminae maj cause pan 
plegia — -and this differs in its march from the typical Pot t s paraplegia m 
that the season columns are likely to be affected first The diagnosis uny 
be suggested by a high leukocyte count and confirmed by the tvoe _qf pus 
and microscopical examination of a smear and the culture afterwards An 
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immediate microscopical diagnosis is v aluable in order that dramage may be 
instituted 

13 Neoplasms {a) Secondary carcinoma Age incidence over 40 } ears 
This is very rare except after 

middle age but it is sometimes 
most difficult to distinguish from 
caries particularly when one 
body has collapsed The absence 
of any obvious primary growth 
must be discounted though a 
positive history of a previous 
mammary or other carcinoma is 
more than suggestive (Figs 74 a 
and b) In metastatic carci 
noma there is relatively less 
knuckle or angulatio n and rel a 
l ively more p ain There fis an 
even and often extreme de 
calcification and total collapse 
rather than progressive erosion 
but occasional]) radiographs will 
show bone flakes in the paraver 
tebral tissues which in appearance 
and position simulate the bone 
debris of caries The metastasis 
to a prostatic carcinoma may 
show increased density of bone 

(b) Sarcoma (Figs 77 a and 6) 

This usually involves one bodj 
it is verj rare But an osteolj tic 
sarcoma of the lateral mass of the 
■sacrum is not very uncommon 

(c) Multiple myeloma Age m 
cidence 30 00 Radiographs show 
decalcification advancing to total 
replacement localized to one \ er 
tebral body or more often several 
Radiographs of other bones may 
show similar pictures The dia 
gnosis is confirmed bj the discover} of Bence Jones proteose in the urine 

(rf) Haemangioma Symptoms indefinite pain occasional!} piraplegn 
Radiographs show a characteristic mottling of the 1 odv and in antero 
posterior v lew the replacement oflateral concavities by convexities the bod} 
Ins lost its waist 

14 Spond}lolisthesis (Tigs 7 r aandfcand*’G) Age incidence &-IS years 
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This is a displacement of the fifth lumbar on the sacrum History either a 
parent has noticed deformity or the patient complains of stiffness and aching 
in the back, and pain down the outer sides of the lower limbs 
The condition is due to one of two causes, most commonly to a defect in 
the development of the vertebral ring between the body and lateral articula 
tions on both sides this allows the body to slide forward, leaving the lateral 
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articulations in their normal positions Occasionally , how e\ er, this subluxa- 
tion is allowed to occur owing to a defect m the lateral articulations them 
selves 

The back view of the patient is characteristic (Fig 76) and the radio- 
graphic appearance decisix e The deformity seems developed m adult hfc 

Case D B H First seen C xu 35 with ft history of increasing pain and stiffness of the 
neck with a xery large swelling behind tlio bach of her throat There was a definite 
history that them had been leakage from this soft swelling into the throat There was 
embarrassment of respiration and difficulty in swallowing 

Tho radiograph showed extensixe destmctixo di->oa a t of C 3 4, and 5 with what 
appeared to bo an enormous pre xcrtebral abscess Tin swelling felt soft, but on 
inspection through the mouth there was no appearance of leakage 

The patient was put on a frame with head piece and the swelling was approached 
laterally with a \icw to exploration and a lateral exacuation if it prosed to be an 
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abscess as seemed probable though not fully certain With diathermy for control of 
1 aemorrhageincaseofneed I exposed the mass insertedaneedlewithnegatneresult cut 
out a portion which proved to be solid dark red mater al suggests e of giant cell tumour 
It seemed worth while endeavouring to remo\ e the tumour I did tl is by means of blunt 
dissection and gouge excavation of the \ ertcbral bodies us ng diatl ermy haemostasis 

I put her m a plaster collar 26 i 36 and sent her to Dr W ebster of the Middlesex 
Hospital for radiotherapy She did very well quickly lost her pain and all embarrass 
ment of breathing and swallowing 

On 8 in 37 I strengthened the area of destruction b> posterior spinal grafting (See 
Fig 77 b ) 

She was last seen 26 v 39 apparently perfectly well 



Fio 78 Kummell g disease 


15 Kummell s disease This condition is characterized bj pain in the 
region of a wedged vertebral bod} and is a late manifestation of a cr ush 
fracture In some cases the original fracture raw June been impacted w ith 
little immediate deformity Suclj a condition is easih mis ed at the time and 
will be so missed unless lateral radiographs arc careful!} examined This is 
serious because lack of protection is likel} to lead to a se\cre sccondar\ 
increase in deformity 

Occasionalh it ina\ be \cr} hard to differentiate Kummell s from Pott s 
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disease Valuable pointers in favour of the former are an emphasis o n accid ent 
m the history and the survival of the intervertebral disks Radiographs show 
a wedge shaped vertebra with disks still present though sometimes badly 
distorted and narrowed 

16 Lumbago An adult complaining of pain in the hack coming on 
insidiously and proving persistent is not suffering from lumbago , and if on 
examination there is loss of mobility 
of the spme the diagnosis of Pott s 
disease should he excluded by radio 
graphs before the case is labelled as 
one of fibrositis or strain 
17. Hernia of the intervertebral 
disk 1 The central part of the nu 
cleus pulposus of the intervertebral 
disk sometimes herniates backwards 
producing a rounded prominence in 
the anterior wall of the spinal eanal 
This may give rise to an indefinite 
pain in the back with referred pain 
down one or other leg or both legs 
due to pressure irritation of the 
cauda equina It is mdeed a specific 
cause of an obstinately intermittent 
sciatica 

The extrusion of the nucleus 
pulposus causes a narrowing of the 
disk space which may be but t> 
not often, sufficiently marked to re 
semble the pincement of early caries 
The absence of \ ray changes in the 
majority of cases and the relation 
to trauma will help to make the 
diagnosis Rest m bed relieves the pain, but it returns later The condition 
can be provisionally diagnosed by lumbar puncture and the cerebrospinal 
fluid picture and confirmed by hpiodol injection with accurate radiographic 
investigation on a tilting ray couch The filling defect is opposite the 
disk whereas in the spinal tumour type of posterior canes (subflaval) it 
is. opposite a body 

18 Aneurysm The pain of aneurysm may be mistaken for that of Pott s 
disease But it should as a rule be possible to distinguish any anterior 
pressure absorption due to aneurysm from the antenor erosion due to sub 
periosteal tuberculosis the former is shaped, clear cut, and not associated 
with irregular erosion and decalcification 

1 Beadle O A Medical Research Council Special Report Senes No 161 1331 g uesafuD 
list of references 
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19. Paget's disease (Osteitis deformans) Age incidence 40 years up 
wards Occasionally one or more vertebral bodies maj collapse as a 
result of this disease, producing a chnical picture as regards both angular 
deformity and pain exactly like that of tuberculosis Here the age period 
may be suggestive, other bones may be affected, and the radiographs of the 
spine, particularly lateral, will demonstrate the typical coarse trabeculation 
of Paget's disease (See Fig 79) 

TREATMENT 

General. 

The period of conservative treatment in decubitus is necessarily long if 
evidence not only of arrest of erosion but of advanced recalcification is 
awaited before the patient is allowed up Children can with advantage be 
kept iy ing down throughout this period, for they thriv e w hile at rest m the 
open air Most adults, however, cease to gain m health and activity after asK 
months or so, especially if strictly immobilized on any form of splint or plaster 
bed, and a little later may begin to lose rather than gain Posterior spinal 
fusion is indicated in adults earlier a nd much more often than m children 
The building up of a strong (internal) posterior spinal support is of adv antage 
earlier m order to enable the patient t o get up more quic kly, and more often 
because in adults sound r econstitution of the \ ertebr al Bodies scldojn takes 
place At the same time it is essential to regard three things first, that the 
operation should be postponed until the patient is in good general health , 
second, that for some months after the bacillaemic shower winch initiated 
the disease radiographs may not indicate the total number of vertebrae which 
were infected by bacillary deposits , third, that the protection of the spinal 
lesion afforded by the operation does not lessen the need forgcnoral treatment 

To disregard the second of these points fnay be particularly unfortunate, 
early radiographs w ill have shown the broken down areas in perhaps one or 
tw o centra but not infiltrated areas in sev end others abov e or below , w ith the 
result that the extent of the fusion is insufficient and some outiy ing lesion may 
dev elop just above or below the protected area Sometimes such a lesion w ill 
be dormant and only become active and painful <a year or more after the 
patient has left hospital and resumed some activity' Nothing is more dis- 
heartening to the patient or disappointing to pie surgeon 

Operatne fusion is an incident in general treatment , but it will be realized 
that its timing is of considerable importance The general treatment begins 
before the graft and w ill bo carried on after for a period w Inch cannot be laid 
down in a book, but must be judged in regard to each case In adults, particu- 
larly , the chance of successful general treatment comes but once, and unless 
this none too golden opportunity' is grasped and made the most of, tho 
patient is likely to become the victim of other metastatic lesions due to tho 
persistently active disease of the mediastinal or retroperitoneal lyonph glands 
The first few months of general treatment comprises almost complete rest of 
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the body The patient is given all the advantages of an open air hospital 
with periods of exposure to the sun and wind, is fed well and kept content 
and interested, by environment, education, and occupational therapj 


Local 

I In the active stage. 

At this stage the spine must, as a whole, be immobilized on some form of 
dorsal splintage in full extension or, in some cases, in livj >ere\tcnsio n If 
there is an angular deformity , gradual correction, by development of com 
pensatory curves is undertaken This means direct pressure by body weight 
on the whole of the hyphos The object of the manoeuvre is, indeed to push 
the kyphos forward as a whole while preserving the apposition of the diseased 
vertebrae and to bring the commencement of the compensatory curves as 
close as possible above and below This is achieved by the use of careful!} 
placed, and progressively thickened, * kyphos pads * so arranged as to assist 
in the formation of adequate compensatory curves just above and below the 
site of the lesion (Fig 80) Such ‘kyphos pads’ are quite as necessary with 
a plaster bed as with a frame, since the plaster bed can only be carefully 
moulded to fit the kyphos m the first place, and pads are necessary in order 
to apply a gradual and progressive correcting force The pads are first accur 
atelyfittp d to the kyphos ao that they hold and evenly control the whole area 
of disease (but no more), at the same time protecting bony prominences from 
undue pressure Their surface area is not subsequently increased, but an 
additional layer of felt is placed between the pad and the plaster bed at a 
turning about once a week 

The Robert Jones spinal frame is designed to present a comfortable smooth 
surface for the patient’s back (see Appendix) The abdomen and chest are 
practically free and the patient can he on the frame undisturbed for weeks 
or months But regular weekly turning is advised after the first two months, 
m order to permit nnmpiptp Jramairp of the, kidneys , but whenever the 
occasion arises for turning’ the patient on to his face, a ‘turning case is 
avan'abfe This frimrng ease ’ (Figs Si a ami Sid} at rmxcfe wirere the pstaexi 
first put on the frame and is kept always a'\ ailable for the particular patient 
By this means turnings for inspection of the back, for additions to the 
correcting pa d, for preparation for ope ration, for the operation itself, and 
for subsequent dressings are carried out w ithout any interruption of the 
immobilization of the spine 

The method is appb cable to a frame or plaster bed which is free to be 
lifted, but not applicable to complex plaster beds fixed to heavy wooden 
frames In the present work the author has had to confine himself so far as 
the spme is concerned to a description of the Robert Jones spinal frame and 
the straightforward plaster bed Indeed, he feels that these are universally 
applicable and that once their management and turnmg are clearly under 
stood by the hospital team, no difficulties are likely to arise Those, howea cr. 
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who wish to study alternative methods of immobilization are referred to the 
following descriptions 

For special problems of nursing patients with paraplegia on frames or 
plaster beds see p 241 



PAD protecting Kyphos but pressing it forward. 
&jS a. whole a.nd developing Compensatory Curves 
just* above a,nd below 



ilo SO Diagram 


II Stage of arrested activit> 

This stage maj be said to hav c been reached three months after the \ anous 
signs of a favourable general response have nppeared, such as 
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General 1 The absence of fever 

2 The progressive loss of weight has changed to gain 

3 An aspect of illness has changed to one of health 

Local The local arrest is much more definitely assured when one can 



Fia 81 a Turning case 



Fig 816 


detect radiological evidence of the arrest of erosion by clearer outlines and 
more normal calcification 

Treatment at this stage differs in children and adults 

(a) Children A modification of the rigidly enforced immobilization in 
dorsal decubitus is now allowed The patient can be turned on to an anterior 
hyperextension plaster bed The position assures a complete avoidance of 
flexion of the spine with associated compression strain on the bodies At the 
same time there are the advantages of 

(1) the change of position after long dorsal decubitus 

(2) free flexion of the knees 
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(3) the free use of the erector sprnae and the posterior muscles of the 
shoulder and neck, and 

(4) natural drainage from the kidneys 



Fig 81 d 


Children thrive on such treatment, and should he kept thus splinted until 
the disease can bo considered cured 

(6) Adults Since adults do not respond well to a \crv long period of 
immobilization posterior spinal fusion is indicated w hen their general condi- 
tion has responded to treatment 

K 
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But operation, although allowing the patient to get up earlier than would 
otherwise be possible must not be regarded as cutting short the period necessary 
for successful general treatment Spinal fusion is always followed by at least 
three months’ strict im mobilization, another month in bed and aTiuISer 
period of ambulatory convalescence This fades into after care, 1 e a con 
sideration of home and working conditions, climate, and so on 
Fusion is indicated, as a rule, in adults because sound reconstitution of the 
vertebral bodies does not take place naturally Moreover, grafting provides 



Fig 8° Localizing radiograph showing metal marker 


a strong internal splint which is in the author s opinion, the best guarantee 
against local recurrence of the disease But it will not prevent the occurrence 
of disease elsewhere if general treatment has not been continued long enough 
to ensure healing of the primary tuberculous adenitis 

Spinal bone graft operation. Throughout this operation, as in lanun 
eetomy the principle of continued immobilization of the spine is obejeil 
The patient is anaesthetized on the frame or plaster bed the turning case 
put in position strapped on and the patient turned The frame or piaster 
bed is then removed and the portions of the back away from the field of 
operation are covered with hot thickly-padded steule towels 

It is almost always ad\ isable to ha\ e a localizing radiograph taken before 
operation using a piece of metal opposite a prominent spine which is marked 
bj a scratch on the shm (Tig 82) 

It is usually wise to include the spines of one or two vertebrae above ant 
below the diseased area 
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The incision is made slightly to the left side to keep the scar away from 
the prominent spinous processes, and so that the motor saw may be used 
unhampered by retractors on the surgeon’s side The skin flaps are then re- 
flected, the bleeding stopped, and the skin edges towelled Then a continuous 
long central incision is made through the supra- and inter spinous ligam ents, 
tra\ ersing the summit of each spmous process This is facilitated by half 
grasping each process with toothed dissecting forceps as the knife passes 
over it The motor saw is then used to flake off either side of each spmous 
process This divides the spmous process into three parts, an undisturbed 
central portion and two lateral portions which remain attached to the 
muscles A chisel or osteotome (about the same width as the laminae), is 
now used to separate these lateral flakes outwards, together with the peri 
osteum of the bases of the spmes and laminae The resulting space is rapidly 
and firmly packed as it is opened up, and so one passes up the spine on both 
sides The length of graft required is now measured with a probe, but the 
packing is left in place 

Grafts of the Albee type arc now cut, or have already been cut by an assis 
tant from the tibia If there is no marked kyphos, these grafts can be broad 
and straight, but if there is much angulation to the kyphos, either the grafts 
must be cut to fit the deformity , or multiple very narrow grafts and flexible 
grafts are used The author m such cases almost always uses a pair of broad 
flexible osteoperiosteal grafts to cover the bundles on either side The grafts 
are held in place by strong chromic catgut s uturing of tiie s upraspinou s 
li gamen t which brings the lateral flakes of spines into contact with the grafts 
Deep mattress sutures are employed at the top and bottom of the incision to 
make sure of holding down the ends of the grafts which show a tendency to 
spring out If one or more spinous processes are prominent, they are nipped 
with bone cutting forceps and bent to one side under the suture line 

After the skin has been closed and the dressing applied, the plaster bed or 
frame is placed in position, strapped on, and the patient turned into the 
supine position The turning case is then removed, but its warm wool 
padding left for the time being undisturbed on the patient 

Tile whole procedure takes between twenty and forty minutes, and since 
the use of the motor saw has eliminated hammering, causes little shock 
Variations of the above technique. 1 The H graft 1 This procedure 
was introduced by the author for use in two circumstances 

(ft) Where a short stout synostosis between two \crtcbrae is required, in 
cases m which there is reliable evidence that the disease is confined to 
tho adjacent surfaces of these two \crtebrae 
( b ) When on account of e\ tonsil e destruction, ‘fracture dislocation’ typo, 
\ cry great strain w ill be throw n on the sj nostosis at a particular point, 
which will bo between the lowest spine of the upper segment and the 
highest of the lower segment A pseudarthrosis at this point is only 

1 CirtJJes(on<% IVpsitlentuit Ad Iress, Proceeding* of the Fo>jnt Society of Vr heme "Nov 1S3.’, 
•vol 26 (Section of Orthopn*ilies) 
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too common and means that the whole object of the operation is lost 
The ‘H’ method is of great value in providing great extra strength at 
the point of strain 
2 The one sided graft If one is grafting for stability , and there is at the 
same time the possibility of a future laminectomy bemg required, it will be 



YvCr Vifc -iWc&VTHVtft. 'liiscaauti xfL Wife graft %Y Wit- -pt/ifft. 
matramm s(ram an argument for the addition of a cross section 
of graft ( H ) between the 6pinous processes at this point as 
illustrated m Fig 84 


helpful to graft strongly on one side only, i e the right For the performance 
of laminectomy some time after bilateral spinal grafting is very difficult and 
dangerous 

3 The lumbo sacral graft (fish tail grafting) The difference in technique 
here consists m shaping the grafts in a special way These broid thin ends 
are so designed as to be placed on the back of the sacrum, w hich has been 
prepared by Hibbs’s method of turning up multiple tiny osteoplastic flaps 
with a fine narrow chisel or gouge and hammer The upper part of each 
graft is of the ordinary Albee section The broad shallow end of the grafts 
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placed on the rawed surface of the sacrum ensures a reallj strong fixation 
of this end which is otherwise liable to be precarious Furthermore the 
ordinary Albee graft is ill adapted to fit on the sacrum since it forms an 
awkward prominence under the skm which it maj threaten to perforate 
The preparation of the sacrum to receive the graft is aln a\sa delicate task 



I'm 81 Tho H graft 



as the dorsal plate is often \ er\ thin and sometimes incomplete I or this 
reason it is vcrj dangerous to use a chisel blind on the back of the sacrum 
and the first step is careful!} to expose the w hole area of dorsal plate to be 
prepared first one side is exposed and packed then the other One mal cs 
the most of such spines as there are then flakes up the dorsum ns described 

III Convalescence 

The patient gets up when ridiographs show that the di^ea^c is arrested 
and the region recaleificd Adults can usuallv come of! the frame or plaster 
bed three or four months after operative posterior spinal fusion tliev can 
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then roll over in bed and should spend several hours each day in the prone 
position m addition to periods of erector spinac exercises When radiographs 
show satisfactory posterior sy nostosis and their dorsal muscles are thoroughly 



Flo 86 d 



Fig 866 


strong, they can begin getting up for an hour or so But sun or air baths must 
not be given up or relaxed This is the time to drive home the benefits of 
treatment and make them permanent’ The period of hospital ambulator} 
treatment w ill varj with the home conditions to which the patient returns 
on leaving hospital The patient is first seen at the end of one month and 
then at gradually increasing inten als until the interval is one j ear Yearly 
visits are then maintained 

The criteria for discarding the support and resuming v ork are the patient s 
general condition, X ray evidence of complete recalcification and of the 
strength of the graft, and the nature of his occupation 



lies 80 a b erf c Light spinal support Tlic | atient ha* a severe but 
fairly veil compensated dorso lumbar kv] lios Tl is is so prominent 
that a filt pad cut and grooved to fit it hnB to bo applied Our tl is 
is placet! tho light spinal support wli cli has been prepared on ft plaster 
<n«t u ith a ho) Jo u over the k>pho4 but with its or nlour e > arranged that 
v hen it is frmli strapped on tto pelvis and resting on the kjpl os tho 
upper part stati fs nuot from the bod} 
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Children, when the prolonged conservative treatment, which they need 
has led to the restoration of health and the production of reasonable ortho 
paedic stability coupled with recalcification, are allowed up gradually, with 
a support as for adults This support is worn for some years and even, if 
considered advisable, throughout the growth period 
There is a proportion of cases in children over 8 or 10 m which spinal fusion 
must be considered on account of instability In some, the degree of destruc- 
tion alone, in others, a lateral displacement, make a graft sj nostosis desirable 
as a safeguard before they leave hospital In others, one can wait and 
re\ lew the situation from time to time Spinal grafting in younger children 
is of far less \alue and hardlj e\ er indicated 
The conialescent splintage vanes in type with the site of the lesion and 
in period with the age of the patient, the extent of severity of the lesion and 
the protection afforded by grafting 

Cervical, upper and mid dorsal region — spinal support with collar 
Below mid dorsal region — spinal support (see Figs 86 a-e) 

N B In children, if there is any lateral instability , the support has moulded 
leather lateral wrings stiffened by duralumin strips 
Children wear their supports during the dav till adolescence and then only 
remit them if there is really good spinal stability. Adults, after spinal fusion, 
wear supports just as long as radiographs and clinical judgement indicate, 
usually for at least six months, oftener a year, in order that the new bone niav 
be trabcculated and its strength may be developed to meet all reasonable 
strains 

The Problem of Doubtful Arrest 

From time to time one is faced with a patient who comes up with a long 
history of occasional pam, who is perhaps m good employment, and who 
appears fit and well Not long ago the author saw a man of 29 (Case A C H ) 
with the following history 

Eight years ago when m the Air Force ( transport dm er) he went tJirough a course 
of physical training and began to suffer from a pam in his back This has recurred at 
intervals Worse m winter than m summer Has been able to work, plaj cricket, Ac , 
all the time Pain readily relieved bj rest On examination looks well and feels well 
]So local tenderness Slight diffuse mid dorsal kyphosis Small amount of localized 
muscle spasm Touches his toes readily X rajs show two old foci of tuberculous 
disease (Fig 87), one about D 7 9 and the other D 12 L 1 There is little destruction 
of bone and the lesions do not look active There is a suggestion of sub periosteal 
disease with upper and lower limits indefinite The A P view shows a long fusiform 
abscess shadow 

In such a case what is one to advise ’ The problem calls for a thoughtful 
balancing of all the factors of the person, his living and working condition, 
the security of tenure of his work, together with an assessment of the degree 
of arrest and orthopaedic stability of his spinal lesion 

In cases where there is much angulation from localized destruction, the 
indications for decubitus and bone grafting are obvious The problem is 
mechanical and can be solved by good joinery Within six months the man 
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should be fitter for work thin he is at the moment and his employers can 
generally be persuaded to keep his job for him o\ er a definite period 
But there may be another problem 

Disease without identifiable upper or lower limits 
A study of Tigs 87 a e leaves one with grave doubts on these points In 
complete grafting is worse than useless, for extra strain is imposed on the 



Iio 87 e 


spinal segments just nbo\ e and below a synostoscd section Case A C II 
presents both these problems admirably The man is in a good job — md the 
author is going to allow him to continue under obsen ation, but w ill tike eire 
to ensure that he is w ell fed has long nights, and extra holiday s on the coast 
Tab lf 7 

Age Incidence Table 

1 10 11 20 21-30 31 10 41 SO | 50+ 

81 44 8J 24 j 11 

Tim tabic of 311 cns-s of tulxreulous spine-* mclu lea lx th those treated ronsen at ively and 
those treated conservatively phis operation 
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Table 8 


Site of lesion 

So of tertebroe uitohed 


Cervical 

13 Disk only 

5 

Dorsal 

97 1 . 

32 

Lumbar 

88 2 

130 

Sacral 

1 3 

66 

D lumbar 

65 4 

18 

L sacral 

22 4 + 

19 

Fenestra! 

1 Periosteal 

3 


<>gy Double leBions 

5 


' 

"278" 

Tho disparity between tho two totals is due to 9 un traceable patients 



Table 9 


189 Cases tilth Conseriatue Treatment-^ Operation 


(o) Site of lesion 
C 
D 
L 
S 
DL 
LS 

No not known 


= 3 = 2 per cent 

= 56= 30 

= 59= 31 

- 1 = 0 50 

= 50= 26 

- 19= 10 

= 1 = 0 50 „ 

189 = 100 per cent 


(5) Ao of lertelrae tniohtd 

Disk only = 5 = 2 oO per cent 

1 = 18 = 10 
2= 87= 46 


4 + 

Periosteal 
Double lesions 
No not known 


= 18= 10 
= 6=3 

= 1 = 0 50 

= 4=2 

= 8=4 


189 = 100 per cent 


N B JSo of \ertebrae involved accurately recorded in 96 per cent 

(а) shows the frequency of occurrence of lesions in the \ anous regions of the spine 

(б) shows the number of \ ertebrae mvohed at the time of the commencement of treatment 


Table 10 

Number of Vertebrae and Results 


(Operative senes continued ) 


Ao of 
terfebrae 

| No of 

[ Well 

Unsat is 
' factory 

Died. 

[ Incomplete 

Untraccd 

Disk only 

5 

3 


1 

1 


1 

18 

6 

' 3 

4 

5 


2 

87 

42 

7 

IB 

19 

3 

3 

42 

25 

2 

5 

10 


4 

18 

12 

1 

1 

2 

2 

4 + 

6 

5 




1 


1 periosteal — not aeti\e — well 
4 double lesions 1 Untraoed 

1 well 

2 incomplete 

8 no not known 

Table 10 shows results as analysed in relation to the extent of the le3ion 

In referring to results no case is mcluded m any group as a result that has not been followed 
or reported on at least fh e jears after the termination of acti\ e treatment ‘Well means tha 
the patient is able to lead a normal life without any complaint referable to the tubercu ou 
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lesion or its complications Unsatisfactory includes all cases that have any residual eompla mfc 
such as discharging sinus appreciable degree of deformity paraplegia Ac 

The mortality rate includes as far as possible only those who died as a result of the tubereu 
lous lesion There are howev er a few cases in which the cause of death could not be accurately 
determined and these hav e been included The mortality rate from the disease is, therefore if 
anything slightly lower than the figures indicate 

The cases classed as Incomplete are those who at the time of the analysis were undergoing 
aetti a treatment or were incomplete by reason of the fact that they were less than fii o years 
past the stage of active treatment 

Untraced are those cases in which either from our own records or with tho help of the 
Tuberculosis Officer we had not been able to determine the condition of the patient at least 
five years after active treatment 


Table 11 
Associated Lesions 

(Operative senes continued ) 


Ao o/ 

caseit Additional lesion j 

Results 

9 1 Pulmonary tuberculosis 1 

3+memngitis (died) 1+hip (died) 2 died 1 ineom 

I 

pleto 1 lesion stdl active 1 well 

5 Alemngitis 

1 + renal (died) 1+epididymo orchitis (died) 3 died 

2 | W rist 

2 well and working 

1 1 Renal 

Died 

3 Knee 

2 well and working 1 incomplete 

4 H. P 

2 well and working I unsatisfactory, I incomplete 

1 1 Trochanter 

Unsatisfactory 

1 I Shoulder and epididymo 

Died 

' orchitis + peritonitis 


1 | Ilium amyloid 

Died 

1 loot tarsus 

Well and working 

2 General tuberculosis 

, 2 died 

l Orchitis 

1 Died 

2 AnUo 

1 well and working 1 unt raced 

1 J Elbow 

| Unsatisfactory 


N B 34 cases with more than 1 lesion out of a total of 189 

Table 11 shows 34 of the ©peratn o senes of tuberculous spines winch were complicated by 
other active lesions Tho frequency of occurrence of tho additional lesions are shown and also 
the results of treatment 


Table 12 

(Operative senes continued ) 


Results 

1-10 

! 11 20 . 

21 SO , 

31-40 

41 50 


Total » 

W ell and working ! 

29 

19 | 

40 

24 

7 

5 

124 ■= C> per cent 

Unt raced 

2 

2 

7 

4 

0 

0 

15 = 8 

Incomplete 

0 

1 

C 


1 

1 i 

15 « 7 , 

Unsatisfactory 


0 ! 

3 


2 

o ! 

7 = 4 

Died 

3 

1 | 

12 | 



- \ 

28 «= 10 


41 

23 

67 

3o 

15 

i 8 

189= 100 per cent 


Table 12 shows results in 189 cases in which operative j rocodures were an integral port of 
treatment Only laminectomy or costot ransv crsoctorny and spinal fusions ) nve l»eori includ si 
as forming an integral part of treatment 

Tho ago indicated is that at which the pat ent was first seen an 1 only approximately 10 per 
cent of the first group were operated on before 10 y ears of age 
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Table 13 


130 Cases vnth Conservative Treatment only 


(a) Site of lesion 

C = 10 = 
D = 41 *= 
L = 29 = 
S = 0 = 
D L = 15 = 
LS = 3 = 
Periosteal = 1 = 
No not known = 31 = 


7 SO per cent. 
32 
22 
0 
12 
2 

0 50 
24 


(6) No of vertebrae imohed 

1 only = 14 = 14 per cent. 

2 = 43 = 44 

3 = 24 = 25 
4-f- = 13 = 14 

Periosteal = 2 — 2 

Double lesions = 1 = 1 


97 = 100 per cent 


130= 100 percent 

NB In approximately 80 per cent of these cases is the extent of the lesion now accurately 
available 

(а) shows the frequency of occurrence of lesions m the various regions of the spme 

(б) shows the number of vertebrae involved at the tune of the commencement of treatment 
C ™ cervical, D = dorsal, L = lumbar, S -= sacral, D L = dorso lumbar, L S = Iumho- 

sacral 


Table 14 

No of Vertebrae and Eesults 

(Non operativo senes continued ) 


No of 
itrtebrae 

No of 

n«u 

Unsat is j 
factory 

Died 

Incomplete 

Untraced 

1 

14 

Per cent 
50 

Per cent 1 

Per cent 
29 

Per cent 

7 

Per cent 

14 

2 

43 1 

55 1 

5 

23 1 

9 

7 

3 

24 

30 

4 

33 

12 

21 

4 

13 

54 1 

15 

75 

7 5 | 

15 


Table 14 shows results as analjsed in relation to the extent of the lesion 


Table 15 


(Non operative senes continued ) 

No of cases j 

Additional lesion 

Results 

9 

Pulmonary tuberculosis 

7 died, 1 well, 1 unsatisfactory 

4 

Meningitis 

Died 

5 

Miliary tuberculosis 

Died 

3 

Peritonitis 

Died 

2 

Ankle 

Well 

2 

Knees 

1 died, 1 well and working 

2 

Hips 

1 died, 1 unsatisfactory. 

1 

Great trochanter 

Well 

1 

Shoulder and elbow 

Untraced 

1 

Elbow 

Well 

1 

Symphysis pubis 

Hell 


N B 31 cases with more than 1 lesion out of total of 130 

Table 15 Bhows 31 of the cases of tuberculous spines treated by conservative measures atone, 
which were complicated by other active lesions The frequency of the occurrence of the 
additional lesions are shown and also the result of treatment. 
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Table 16 

(Non operative series continued ) 


Results 

1-10 

! 11-20 ' 

21-30 

31-40 

, 41-50 

50 4- ' 

Totals 

Well and working 

23 

1 10 1 

18 

1 i 

6 i 

5 1 

69 = 63 per cent 

Untraced 

3 

2 

1 

3 : 

0 ! 

0 

9=7 

Incomplete 

8 

1 

0 

0 

0 

o i 

9=7 „ 

Unsatisfactory 

0 

1 

4 

0 

1 

0 . 

6=5 

Died 

0 

7 

9 1 

7 

2 

6 i 

37 = 28 „ 


40 

21 

| 32 

1 17 

9 

11 

130 = lOOpercont. 


Table 16 show s results in 130 cases m which conservutiv e measures onlj were used, and these 
aro classified into age periods 



CHAPTER VIII 

THE KNEE 

Tuberculosis of the knee is always secondary to active tuberculosis 
elsewhere, and almost always arises from long established infection of the 
1} mphatic glands, and, though this primary lesion may have been present 
for a long time, the occurrence of the metastatic focus in the knee is proof 
that it is active and that from it tubercle bacilli are reaching the blood 
Tuberculosis of the knee is seldom fatal, rather is it evidence of an infection 
which is often fatal and operative treatment of the knee, however necessary, 
and however successful, is applied to the flower and not to the root of this 
infection Yet, with the flower gone, it is easy to forget the root, for with 
the removal of the focus in the knee goes the only obv ious reason for the 
prolonged general treatment , j et this alone w ill keep the patient safe until 
he has killed or imprisoned ail the tubercle bacilli in Ins body 

This point has been stressed here once again because the knee is excised 
oftener and earlier than any other ]omt Early excision without adequate 
after care is futile surgery, and a very poor service to the patient 

PATHOLOGY 

Site of infection 

There is little or nothing to be added to the general grouping described 
above (p 5) The disease may develop and behave as one of synovial 
infection, or, on the other hand, it may be clear from X raj evidence that 
the joint has been infected through visible osseous foci It will be seen that 
osseous infection has an unfavourable bearing on prognosis m children 

Synovial arthritis. 

That the infection of a knee by tuberculosis may be synovial alone has 
been demonstrated many times at operation For the surgeon, while excising 
a knee and aiming at a total synovectomy, inspects completely the articular 
surfaces of femur and tibia 

When preparing a paper on tuberculosis of the knee for the Association of 
Surgeons in 1932 1 the author asked a number of his experienced colleagues 
‘ Are there any data or conclusions as to the occurrence of purely synovnl 
tuberculosis of the knee, its histology, and its prognostic significance’’ 

Now, 38 out of 41 colleagues who answered this question agreed as to the 
existence of purely synovial infection, and most added that the outlook is 
relatively favourable Only 3 out of the 41 said either that synovial tuber- 
culosis always goes on to osseous, or that minute osseous foci alwajs exist 
round the synovial edges The latter point is of no practical importance, it 

1 The Pathology and Treatment of Tuberculosa of the Ivneo joint ’ The British Journal of 
Surgery, \ ol 19,193° no 75 
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suffices us to know that, in young children, if no bone cavities can be seen 
throughout a senes of radiographs, and if these cases are treated u ell enough 
and long enough, the majorat} will recover with full mo\ ement Soutter, of 
Boston, with 9 synovial cases out of 45, reported 3 with full mov ement, 3 with 
fair, 3 with unsound ankylosis Fraser reported that of his synovial cases 
17 per cent had free movement, 56 per cent had limited movement, 21 per 
cent some form of ankylosis, and that 6 per cent subsequently came to 
excision The authors own results are as follows 


Table 17 

Children with Non focal Tuberculosis of the Knee Treated and watched for 
5 years or more at the Wingfield Moms Orthopaedic Hospital 


Remit 

(14) ' 

Period since set free from all splintage 
or restraint 
( 1 ears) 

Full movement 

Good movements (i e 180° to abov e right 

! j > 

2i 4 6} 2i 2 3 3} 2| 

angle) 

2 

3 1 31 

Under test 

1 

Free promising but time insufficient 

Still under treatment 

Excised sound union 

1 

1 1 

Promising 


Table 18 


Details of the 9 Cases with Full Movements shown tn Table 17 


Age 

Plaster spica 

| Caliper and 

1 guarding plaster 

| Caliper onl j 

Total period 
of splintage 

Period since 
set free 

(\ears) 

(Months) 

(Months) 

(Months) 1 

(^cars) , 

(Vears) 

1 9 

7 + 5 = 12* 

6+36 =* 42* 

1 2S 

gj 

21 

2 2 

20 

13 


21 

4 

3 II 

9 

21 

18 

4 

Gi 

4 I}® 

7 

15 


21 

24 

7 o 

4 + 10 = 14* 

5+9 14* 

9 

3 | 


6 J v * s 

36 

4 

27 

5J l 

3 

7 9 | 

8+8 _ 16* 

4+8 = 12* 

21 

4 

3i 

8 12 

12 

9 

4 

2 

2| 

n 7 

8 

n 

Tt 

n 

24 


* Two periods — second duo to signs of commencing renetivitj after remitting guarding 
plaster in each case 

t Owing to defective notes these tunc periods cannot bo ascertained 

S B All children with reasonably good homes become out patients during the secon 1 
period 

Arthritis with osseous foci (for extra articular foci, see p ICO) 

When a bone focus 1ms opened through the articular cartilage into the 
knee the best result obtainable is ankjlosis Such a conclusion appears 
almost inevitable in view of the morbid anatonn , for while an endosteal 
focus can be cncapsutcd, it is necessan , m order to make the vail effective, 
that the focus be complete!} surrounded b} healthv granulation tissue 
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Often, of course, the joint is entirely destroyed and replaced by infected 
granuloma But e\ en in cases w ith limited foci, which at first sight are far more 
favourable, sound capping of the opening into the joint is seldom possible 
It is true that if the openmg is away from the weight bearing surface it can 
be capped by adhesions, but these will limit movement, and the security of 
the cap is endangered by a sudden wrench 

Fusion alone can give permanent security In this type of case any hope 
of obtaming safe and permanent healing with good mobility, has always been 
forlorn, and the great majority of the author’s correspondents agreed that 
such hopes are futile He put the question ‘ Can you give any evidence of the 
healing of an osseous tuberculous focus, which has opened mto the knee, 
with retention of a freely mobile joint *’ Of 40 who answered this question, 
35 answered definitely ‘No , and some added ‘I don’t believe it ever 
occurs ’ Calve said, ‘I do not know of any case of an osseous focus openmg 
into the joint with restoration of normal mobility The invasion of the joint 
is always followed by ulceration of cartilage and then by definite loss of 
articular function ’ 

All these considerations lead to the conclusion that a tuberculous knee 
with bony foci communicating with the joint (see Fig 89) should be excised, 
and the arthrodesis should be performed at a time chosen in \ lew of the age 
and the general and local condition of the patient 

DIAGNOSIS 

Only prompt, effective, continuous, and prolonged treatment will prevent 
synovial disease from becoming osseous Yet the nature of the disease is 
such that an early certain diagnosis is often impossible, therefore we must 
put up with a provisional diagnosis and act on it as quickly and stringently 
as if it were final Actually diagnosis and treatment must for a time run 
concurrently 

Tuberculosis of the knee is characteristically a monarticular arthritis with 
a very insidious onset Generally the first thing noticed by the patient or 
parent is an interference with function rather than pain Indeed, the 
characteristic initial feature is the limitation of the full range of movement 
m a swollen warm, and somewhat tender and pauiful joint The enlarge 
ment is due more to infiltration than to fluid Inquiry may reveal (1) the 
likelihood of human infection, (2) previous manifestations of tuberculosis, 
(3) some loss of health and vigour, (4) a history of an injury to the knee from 
siv to twelve weeks previously, with a normal joint during most of the 
interval 

But in early cases it is impossible to make a diagnosis in the out patient 
room We must therefore be content with a provisional diagnosis, for we 
cannot wait for the development of a conclusive clinical or radiographic 
picture An uncertain diagnosis is no excuse for hesitant treatment On the 
contrary provisional diagnosis must be follow ed immediately by full-dress 






two or three ob\iously communicating w th joint 
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treatment This has been the author’s practice for a long time , and its value 
has been proved, for in children under 10, without X ray evidence of osseous 
foci, early and very long continued immobilization has led to a complete 
cure with full movements in the majority of cases There had been a drift 
toward the feeling ‘they will all come to excision sooner or later We now 
know that this is untrue — good news which encourages us to feel that our 
efforts toward the earliest possible provisional diagnosis and prompt admis 
sion are fully justified A provisional diagnosis of tuberculosis should be 
made on what is no more than a suggestive clinical picture w hether radio 
graphs rev cal pathological changes or not the knee should be immobilized 
at once, and the patient admitted without delay for general treatment and 
investigation The standard general and local treatment is begun and the 
confirmation of diagnosis proceeds on the lines already described 

Differential diagnosis. 

For full discussion the reader is referred to Chapter VI One or two 
points specially concerning the knee may be mentioned 

Seddon 1 reports that the removal of one or more of the femoral group of 
inguinal lymph glands has given good results, and it is his opinion that in 
most cases in which diagnostic operation was indicated this minor operation 
can replace arthropsy with advantage 

Again, the sub infected arthritis, which m the hip is ‘transient’ m name 
and nature, is often far from transient in the knee This may be duo to 
anatomical differences Whereas the hip is a deep seated, deep socketed 
joint, protected by large muscular masses the knee is superficial, and particu 
larly exposed to tw ists and strains Its muscular protection has little margin 
of safety , it is only adequate when at full strength Ev ery sort of arthritis 
is quickly associated with muscular wasting with the result that the joint is 
at the same time inflamed, over sensitive and unprotected, and without its 
normal muscular protection, a vicious circle which may prolong an arthritis 
almost indefinitely after its exciting cause lias disappeared Curiouslv 
enough mere standing about, or even sitting with the knee unsupported, 
will worry a knee which has been arthritic and has not yet regained full 
muscular poners The treatment therefore, of an observation knee has to 
be rather longer and more protective than m the hip, and followed by a 
rehabilitation of the joint by graduated exercises 

Then, too, from its exposed position, the knee is peculiarly liable to recur- 
ring haemorrhage in haemophilia with subsequent gradual development of 
a chronic arthritis 

The symmetrical arthritis of congenital syqvhilis (Clutton’s joints) is also 
to be remembered in that the knees aro far more commonlv affected than 
any other joint Furthermore the two sides aro by no means always simulta- 
neously affected, so that the diagnostic symmetry may not appear 


Personal communication to tlio author 







aged 11 Septic nr tin it la of knee show mg cmly imkyloeu 



I ins 92 a mi 16 'tomoonseasrig 01 3}cars later Show mgsounil ankj lews (NB tliekneeistoostraight the 
cpiphj ses aro unaffected and will bo subject to great strain, there is grnv o danger of back knoo do\ eloping) 
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Figs 03 c and d Clinical photographs of Tigs 93 a and 6 
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General TREATMENT 

As the patients suffer from tuberculosis of vhich the knee is onh one and 
the less dangerous lesion tliej nil need general treatment b\ physical rest 
and metabolic stimulation hehothcrapj a veil chosen and \ aried diet and 
cheerful cm lronment 

In adults this general treatment is preparitor\ to operation but it is u ise 
to e\phm to the patient that the operation vili not lessen the need for 
continued general treatment and prolongcl after care Indecl it is acrv 
doubtful v hctlier after earlj middle age the glandular disease e\cr licils 
quite soundlj for the readmission of the elderlj patient with some new 
tuberculous metastasis a jear or two after excision or amjmtation is more 
the rule than the e\cej tion CJearli tbe^ elderlv ] atients are unfit to 
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withstand any hardship and need specially favourable home conditions 
This often presents a very difficult problem 

Local conservative treatment. 

The local conservative treatment consists in keeping the joint comfortably 
and completely at rest Any heat or dis- 
turbance, notably diathermy or massage, 
applied to the joint is extremely harmful 
As to the methods of immobilization, so 
long as the joint is warm, and indeed for 
some months afterw ards it should be com- 
pletely immobilized, and the best method 
for this period is a plaster spica including 
pelvis and foot (see Fig 96) 

Deformity due to soft tissue changes can 
be corrected gradual^' by cutting and wedg 
ing the plaster Fixed deformity can bo 
left for the time and corrected later when 
excision is performed 

In young children , then, some months 
after the knee has become cool a weight 
bearing caliper with a guarding plaster 
can be appbed, and before long the child 
allowed up (Fig 97) Later the guarding 
plaster can be left off but the weight 
bearing caliper must remain for j ears (Fig 
98) In tuberculosis of the knee, permanent 
and disabling limitation of movement is 
much more lihelj to result from setting the 
knee free too soon than from retaining a 
weight bearing caliper needlessly long ith 
*syno\ lal disease, immobilization for j ears 
does not lead to fixation, nberea s too brief 
immobilization or a break in its continuity, is liable to lead to extension and 
reactivity of tbe disease, and thus to destruction of the articular cartilago 
and the loss of all hope of phj Biological mobility In children permanent Joss 
of movement is the result not of immobilization, but of disease A stud} of 
several senes of radiographs of synovial* tuberculous knees has com meed 
the author that the articular encL of the femur and tibia develop almost 
normally dunng the jears of immobilization and protection from weight 
bearing 'Movement returns of itself gradually and progressively if the knee 
onlj set free after the disease is soundlj healed 

The gratifying results which are being obtained bj conservative treatment 
in children with synovial tuberculosis of the knee are due to the effective, 
uninterrupted and long continued splintage, which protects the synovial 



Fig 96 Plaster spica gt\mg com 
plete rest to the knee 



membrane from movement and the articular cartilage from weight-bearing 
friction. 

In children, a knee which has been the subject of synovial tuberculosis 
should be kept m a weight-bearing caliper for a long time, probably at 



FiC. 97. \\ eight bearing caliper and 
guarding: piaster 


Fio 9S w ught bearing caliper. 


least a year, after all signs and, symptoms of activity, such as icarmtli, suelling, 
and tenderness, have disappeared 

Adults 

Operath'e Treatment 

(a) Middle-aged. 

The primary' splintage is a pelvis to foot plaster, as in children, windowed 
in front of the knee. Excision is carried out when the knee is cool and les-, 
swollen and when the patient is on the up-grade For the bearing of other 
lesions on the indications for excision sec p. 27. 

Occasionally, however, one finds that neither patient nor knee shows any 
sign of improvement. This may lie an indication for excision or amputation, 
if tlio toxaemia from the knee is the main cau«e of persistent and increasing 
illness: or it may be just part of a general breakdown of the resistance of the 
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body to tuberculosis In some cases it may be extremely difficult to judge 
m what proportion the local and the general disease share the responsibility 

for the failure in recovery, and 
therefore whether radical opera- 
tion is mdicated or not 

Extra-articular foci. 

Now and then it may be pos- 
sible to eradicate a tuberculous 
focus close to the knee which has 
not infected it But it is a very 
doubtful policy to attempt the 
eradication of a focus which, 
though apparently extra articu 
lar, has already set up irritation 
of the jomt The author is more 
and more convinced that irrita- 
tion of a joint does not occur 
without its mfection (see p 6) 
This, if it be true, means that 
there is nothing to be gained by 
making an attempt to eradicate 
such a focus by an extra artic- 
ulai approach, and perhaps some 
risk, for if a tuberculous sinus 
forms and is allowed to become 
infected pyogenic mfection of 
the joint may supervene In a 
young child, then, it is best, w hen 
an apparently extra articular 
focus is associated with signs 
and symptoms of arthritis, to 
Fib &s> ff wait a wijJe with fill] Jocal con 

servative treatment , then, if it 
becomes clear that the focus is not in communication with the joint, and if 
interference is mdicated, it can be curetted by an extra articular route 
Perhaps either immobilization or protection from weight beating may be 
advisable for a time , the former will be mdicated by signs of synm lal irrita 
tion and the latter by X ray evidence Finally the patient can be set free 
and put through Thomas’s tests 

But in a patient over 1 4 years df age there is no need to wait , an operation can 
be performed If there is no communication v. ell and good , but if such a com- 
munication is found, or if the tuberculous mfection of the j oint is pnn cd by the 
subsequent progress, it can be fused before the risk of secondary infection arises 
Figs 14 (P P ) and 15 (D G ) illustrate two cases of extra articular foci In 
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P P the focus was erased (Fig 99) by an extra articular route In D G an 
abscess formed it was aspirated and a sinus developed which remained un 
infected and healed P P has been w alking with full free movement since 
June 1936 and his knee maj be regarded as completely cured The other 



Fig 100 DG 


bo\ is beginning to leave off lus cab per progressiv el} with good prospects of 
full free movement 

Excision, erasion, arthrodesis 

There are onlj two safe end results for a tuberculous knee — free movement 
or bonj ankjlosis 

Sound healing with free movement is not obtainable in adults, anti in 
children onlj to be "ought when the disease appear*? to he avnovml 
w 
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In adults, then, ankylosis is the aim, this necessitates operative arthro 
desis, for natural sound anhylosi9 does not occur, and anythings hort of it is 
unreliable 

In view of these axioms fusion is indicated m all cases of proved tuber 
culosis of the knee joint, except m children without radiographic foci com 
mumcatmg with the joint, and in cases in which it is contra indicated by 
age or complications 

The modern operation, whether it is called excision, erasion, fusion, or 
arthrodesis, is designed 

(a) To remove all diseased parts which are accessible without either 
interfering with growth or lessening the prospect of bony ankylosis 

(b) To promote bony ankylosis 

The dangers of the operation are hsted later In the main they are due to 
operating on cases unduly early, unduly young, or with infected smuses 
There is also the danger of forgetting the root because the flower lias been cut 1 
Indications for excision 1 After confirmation of diagnosis by clinical 
progress, a senes of radiographs, or laboratory tests including in some cases 
the finding of tubercle bacilli or typical histology m a regional gland or in 
perisynovial granulomatous tissue 

It has already been explained that arthrotomy is only to be done when 
the knee is ready for excision , it can then be the first step of the excision, or, 
if microscopic evidence is needed, can precede excision by a week or two, 
1 e a time too brief for the establishment and possible secondary mfection 
of a tuberculous sinus 

2 Excision is the standard practice for patients aged 15 to 50 

3 Stage in treatment when excision is performed 

(a) In adolescents and adults Only after the general illness and local 
activity have been checked by general treatment and immobilization 

(b) In children with radiographic osseous foci Only w hen the conservative 
treatment is complete and the patient is old enough — 10, 12, 14, 16 — 
opinions differ 

(c) In children without radiographic osseous foci Only after radiographs 
have revealed damage to the articular surfaces and the patient is okl 
enough 

Technical points 1 Tourniquet and touellmg A tourniquet is valuable 
for the earlier stages of the operation but it should be remov ed for haemo 
stasis before any sutures grafts pegs or nails are applied The tourniquet 
makes the operation easier for the surgeon and the patient loses less blood 
and is less exposed to toxaemia and perhaps bacillaemia The towelling 
should be well folded and clipped round the limb above and below the knee 
so that the leg is ‘stockinged’ and the thigh ‘trousered’, otherwise gaps 
appear when the knee is fully flexed during the operation 

2 Division of ligaments After removal of the suprapatellar pouch the 
complete division of the medial, lateral and crucial ligaments facilitates the 
posterior synovectomy the posterior capsule is ‘cleaned’ and left intact 
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In adults the infected soft tissues should he completely removed, both be- 
cause they are tuberculous and therefore capable of prcv enting osteogenesis 
and thus frustrating fusion, and because the disease of the soft tissues may 
persist even after successful arthrodesis Remember Robert Jones’s dictum 
‘In adults treat tuberculous tissue as if it 
vv ere malignant disease ’ } But in children ISE' 
the operation, Inning been postponed to 
adolescence, generally comes at the end 
of long conserv ative treatment, all the 
signs of symo\ial inflammation have long 
ago disappeared, and there is now no point s . 

m formal synovectomy Any thickened ~ 

synoM'il membrane is remov ed, the carti- 
lage of the articular surfaces is sliaved off, 
and if any osseous foci are present they are ^^^B 
thoroughly scraped out w ith a sharp spoon 
Hut there is no need to lev cl the bone (low n 
to the bottom of these excavations, and 
indeed to do so is thoroughly wasteful and 

w roug The surfaces arc prepared w ith the ^B§i|g|| 

general aim of removing the hast amount ^HppS| 

of bone posvuWe, in order to maintain length j^B|||l^ 

and of bringing into contact largo mutually 

adapted areas of v ascuhr bone, in order to ^HnBI 

promote rapid and strong union 

In the author’s view the knee should 
never be straight he believes that an 
angle of about lo(F is a fair average for 

an adult The angle is chosen to suit the j 

sex and occupation of the patient Flexion 
fav ours sitting, at vv ork, in motor bus, 
train,, church and theatre, and with the 

flexion balanced by a raised heel, the - ,... o, , ,, r 

v ric 101 Showing end result of excision 

jiatient can walk almost as well as with a rotation, of choice for average, iw 

straight leg 

Removal of tourniquet. The tourniquet should be removed as soon 
as the bone surfaces have been prepared, and in any case should not be 
kept on more than thirty minutes All bleeding points are then tied or 
fixed 


Internal fixation. Most surgeons who cut the bone ends square ti«c some 
form of internal fixation Favourite method* arc decussating bone jicgs or 
long nails which project from the plaster and are removed as soon as the 
plaster is set, or several weeks later Some u«e the rawed pitella. this is 
not recommended because if one removes very little bone it must Ik. u«cd 
as a free graft, and indeed a desire to use it tempts one to remove too milch 




Drainage for twenty-four hours is advisable 

Method of immobilization. A plaster spica including pelvis and foot is 
almost universally used, though a few surgeons still prefer the Thomas’s bed 
splint with gutter adaptation splints. Flying buttresses of plaster or ferro- 
plaster enable one to cut in outline at once a large w indow removable (and 
replaceable) for dressing the wound and removing the drains (Fig 102). 

Length of immobilization. It is wise to leave the patient in the spica 
for ten or twelve weeks, then use a guarding plaster, with a caliper flexed 
to fit (Fig 103) until radiographs show sound union 

Great care must be taken to avoid imposing any angular strain upon the 






THE KNEE 


165 


union until it is solid Some axial compression is how e\ er beneficial and the 
caliper need not be weight bearing Union is seldom sound before six months 
Possible sources of failure Fusion is by no means automatic but 
sound clinical judgement followed by skilful operation and accurate splint 
age w ill ensure a \ ery high percentage of success 



rlc 103 Guarding plaster with caliper flexed to lit 

Failure may be due to 

1 Operating while the disease is actne the patient ill and the local 
resistance so poor that local tuberculous recrudescence takes place 

2 Actne tuberculosis elsewhere, making the patient too ill to produce 
union despite the absence of local tuberculous recrudescence (One such 
case has occurred at the M inglield Moms Hospital the patient ultimately 
succumbing to phthisis a \car or more after the operation ) 

3 Pyogenic infection from poor technique or a pre existing infected sinus 
This is a major disaster but a\oidable b\ good technique and by regarding 
an infected sinus ns a contra indication of excision In the presence of such 
a sinus amputation is far preferable to excision which would expose the 
patient to a \cry gra\c nsk of widespread infection of a wound \er\ ill 
adapted for drainage and peculiarly prone to gi\ e me to pyaemia 
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4 Ineffective immobilization allowing displacement durmg the period 
between the end of the operation and the completion of the plaster or 
mobility afterwards 

0 Operation done unwisely on a verj joung patient is almost sure to fail 
(a) from lack of bonj union because the ossific nuclei m the epiphyses are 
relativelj small (6) because secondary deformity develops from the unusual 
strains thrown on the >oung weak bone laid down on the metaphyseal side 
of the growth disl or (c) from the classic error of the past — namely inter 
ference w ith growth from a too radical operation resulting in damage to one 
or both disks The author has a girl of 20 under his care she was operated 
on elsewhere while a joung child the growth disl s were damaged and her 
leg is 7 inches short 

Contra-indications to excision 

1 Childhood 

2 Persistent illness with fever and toxaemia 

3 Active phthisis 

4 Extensive involvement of the femoral shaft 

6 Active septic infection of sinuses despite preparatory drainage or free 
exposure scraping and packing This fifth contra indication maj be 
eliminated by preliminary radical excision and saucerization of the 
infected sinuses 

The drainage should be thorough and one or other modification of VVinnett 
Orr 8 technique should be adopted in preference to the use of tubes If 
skilful and radical measures fail to lead to the healing of the sinuses due 
probablj to inaccessible pockets amputation is m the authors opinion 
infinitely preferable to excision because more conclusive and far less dangerous 
in such circumstances 


RESULTS 

The author asked his correspondents for their experiences as to the 
percentage of bony ankylosis after excision Henderson of the Majo Clime 
reported 194 excisions with bonj ankylosis m 171 cases (88 per cent ) 
Putti recorded 104 cases with 66 6 per cent of bony ankylosis 26 other 
correspondents have returned figures (mostly estimated) and these averaged 
87 per cent The author s own senes of operations done bj his colleagues 
and himself comprises 26 cases with sufficient interval since operation to 
furnish end results with 88 per cent of sound bony fusion There were 
3 fadures one was a middle aged woman ill with a superadded pjogemc 
infection the second was a middle aged man with phthisis who died from 
that condition between one and two years afterwards the third an adolc 
scent whose joint had been very extensively destroyed has a sound fibrous 
but not bony ankjlosis he has been hard at work for more than three jenrs 
and there is no clinical or radiographic sign of tuberculosis In the remaining 
23 cases sound bony ankylosis resulted Of the 3 failures 1 is a relative sue 
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cess, and in the other 2 cases the author now feels that excision was contra- 
indicated 

The author does not know of any case in which excision lias led to tubercu- 
lous dissemination Doubtless that danger is minimised by the preliminary 
eonserv ative treatment and the use of a tourniquet at operation 
Excision of the knee comes out of the inquiry' with an excellent reputation 
It should, of course, be reserved for cases in which we know , from the tv pc 
of the disease or from the age of the patient, or after failure of a prolonged 
trial of conservative measures, that it is futile to hope for mov einent w ith 
sound, safe healing But although a soundly ankylosed knee compares 
poorly with a normal joint it is far better than a thigh stump 

Amputation. 

To the author s question, What do y ou consider the indications in the age- 
groups 0-14 15-50 and 50 upwards for amputation ?’ Elmslie’s answer was 
representative ‘Amputation under 14 only when the case does very badly 
with conservative treatment Young adults only when doing badly under 
conservative treatment and if the bone disease is too extensive for excision 
Older people in any case are unsuitable for excision ’ 

One may say that amputation is indicated only it hen either the patient or 
the limb has otherwise little prospect of recovery This means that amputation 
is mdicated rarely It should be reserv ed for the patient w ho is v cry old or 
very ill or for the knee which is very extensively diseased or heavily infected 
with pyogenic organisms (see Table 20) 

Table 19 
A'nee Operations 

47 cases 

S jnoifctom j+excision — 26 cases 
Average ago 24 years 

symptom period 2 years (one case 32 years) 

Results 21 coses — firm fusion in satisfactory position 

J rasp— .mot -firan 9 xnnnl.hs a/Jrr sopexB linn past jo pie) 

1 — tiled of pulmonary tuberculosis 7 months after operation 

3 eases — incomplete 

Aril rope j fotloucd bj s jnoieetom j+trcision — 10 cases 
A\ crago ago 2 1 y ears 

, symptom period 2 years 
Results 7 cases — firm fusion in satisfactory position 
2 „ — unknon n 

1 case — incomplete 
S jnoteelom j o/one — 1 case 
Result good mobile joint 
Amputation — 9 cases 

Yvemge ago 44 y cars (excluding the 2 year old child) 
symptom period 12 years 
Results 8 adult cases 7 cases satisfactory 

1 cose— pain phantom limb tvpc, necessitating thordotoim 
1 case aged 2 years satisfactory (amputation done for sc\ on second try infcitsn) 
Anterior tcttlge ost'otomy—l case for excess flexion 
Result fnn fusion in satisfactory posit 1 n 
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Table 20 


Amputations for Tuberculosis of the Knee, Wingfield Morris 
Orthopaedic Hospital 


! 

Age 

Reason 

Result 

1 

26 

\ ery extensive pyogenic infection of 
fixed flexed knee 

Good for a year or more but subse 
quently developed lesions in spine 
and rib, still under treatment 

2 

39 

Active phthisis 

Good 

3 

' 60 

1 

Age Recrudescence of disease after 52 

Good, except for pain of phantom 
limb tjpe 

4 

57 

Age 

Good 

5 

36 

Extensive pjogenic infection 

Good 

0 

2 

Active extending secondarily infected 
disease and general illness tlireatemng 
life 

Good 

7 

44 

Active phthisis 

Good 

8 

48 

Chronic phthisis 

Good 

9 

30 

Long history Severe extensive pyogenic 
infection 

Good 


Sir Robert Jones has taught us that in a patient past middle age tuberculo 
sis must be dealt with almost a s radically as malignant disease In deciding 
between excision and amputation one takes into account the relative senility 
of the patient and the extent and activity of the disease There are very 
few patients whom Osier would have found ‘too old at 40’ for excision, and 
some, perhaps who are too young at 60 for amputation The author thinks 
Freiberg conveyed a useful hint when he said ‘ We feel that amputations are 
probably not done often enough in patients beyond middle age ’ But the 
author would not be fair to his correspondents if he did not express their 
abhorrence of avoidable amputation 

Sinus formation. 

There is a vast difference between a tuberculous smus and a sinus second 
arily infected A tuberculous sinus will, as a rule, close quickly if the general 
and local treatment is good So long as it remains it is a danger because it 
exposes the knee to the risk of pyogenic infection , and this catastrophe can 
only be avoided by very careful antiseptic dressings (see p 25) A tubercu 
lous smus should never be probed ' 

Arthroplasty. 

The author asked a further question ‘Has arthroplasty any place in the 
after treatment of tuberculosis of the knee’’ 32 of the 44 answers were 
decided negatives Fairbank underlined his ‘No’ four times, and Calve said 
‘Criminal’ 1 Very convincing, too, is a plain ‘No’ from Putti, probably the 
greatest exponent of arthroplasty of the knee 

There remained 11 who gave a qualified assent to the idea that an arthro 
plasty might possiblj he warranted under exceptional circumstances — for 
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example, as Willis Campbell pointed out, when first one knee has had to be 
fused and later the other has suffered m the same w ay Their argument w as 
that the particular circumstances of the case might possibly warrant an 
arthroplasty of the first knee provided the time interval and radiographic 
appearances justified it On the other hand Willis Campbell 1 himself, m 
reporting a series of 57 cases of arthroplasty for ankylosis, gives an analysis 
of the origin of the ankylosis and not one w as tuberculous A j oint destroy ed 
by a \erj slow and wasting disease offers poor material for arthroplasty 
A sound ankylosis of the knee m good position is \ cry much better than 
a poor arthroplastj , and for a working man or woman, incomparably 
better 

The fibrous ankj losis follow mg conservative treatment is seldom perman 
entlj safe from recrudescence, and time alone does not bring safety An 
example of this is furnished by a case of the author’s m w Inch tuberculous 
recrudescence occurred moderately from time to time and finally , se\ ercly, 
fifty two years after the original attack Taking everything mto considera 
tion it is fair to say that in fibrous anhjlosis follow mg tuberculosis arthro- 
plasty is unsafe, and after bony fusion definitely undesirable Clearly then, 
there is no justification for arthroplasty in tuberculosis of the knee 

SUMMARY 

Pathology. 

Tuberculosis of the knee is a dual disease — an outspoken lesion in the 
knee arising from another deep, unseen, and much more dangerous lesion 

Cases can be classified mto three groups by the topograph} of infection, 
and again mto three groups by the age of the patient, and each group calls 
for a different line of treatment 

Three groups distinguishable by radiographs 

(а) * Extra articular’ With osseous foci i thick appear to be extra articular 
The question of radical elimination of these foci by an extra articular 
route is discussed, and Calve’s w aming considered 

(б) ‘ Osseous ‘ II ith bone foci communicating mth the joint Reasons arc 
given for the decision that the joint should be fused, and the arthro 
desis performed at a time chosen m new of the age, local and general 
conditions 

(c) ‘ Synovial’ Without foct that can be seen in radiographs In such cases 
in j oung children there is good hope of reco% cry w ith full mo\ ement 
after %erj long continued immobilization (see Tables 17 and 18) 

Three groups distinguishable by the age of the patient 

(a) Young children 0-10, for whom prolonged immobilization is indicated, 
but neither diagnostic ojic ration nor fusion 

1 W tllis Campbell, Surgery, Gynecology end OM , 192S, Jutj , S'l 
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(6) The adolescents and adxdls 15-50, for whom immobilization is prepara 
tory to confirmation of diagnosis by arthrotomy, followed by fusion 
(rarely, for particular reason, b} amputation) 

(c) The elderly, from 50 onwards, for man} of whom amputation is com 
monl} wiser than fusion 

Diagnosis. 

Provisional diagnosis, coupled with immediate treatment, is the hrst step, 
after which for a time treatment and diagnosis run concurrently In joung 
children indeed, a clinical diagnosis, carefully tested and reviewed, is Buffi 
cient 

Reasons are gnen for the conclusion that diagnostic arlhrolomy is contra 
indicated until the patient reaches an age when a positive diagnosis of 
tuberculosis will be quickly followed bj fusion The difficulties and risks of 
artlirotomj are discussed and a definition of its indications is suggested 

Treatment. 

General A combination of physical rest and metabolic stimulation serves 
to restore the vitality of the patient, and to raise it to a high level This level 
should be maintained through the months or 3 ears of 1} mphatic disease and 
tuberculous bacillaemia And the care must not be lessened or its period 
shortened because thg’knee'has.been fused 

~^LocaI There are 'only two safe end results m tuberculosis of the knee 
free movement and bony ankylosis 

The aim of local treatment, then, is tfye restoration of full movement , 
and, failing that, bon} ank}losis Immobilization is the paradoxical method 
of restoring movement^ 7\^ 

Operative fusion is ctiscussed, its rationale, its indications, its technical 
points, its contraindications, and its failures Figures are quoted On the 
whole it is highly successful , but should be avoided m those too young, too 
old, too ill, or obstinatefy septic 

Amputation has a restricted field as a life sa\ mg measure for those dis 
qualified for fusion by illness, age, or sepsis Outside this field it is unani 
mously condemned 

Arthroplasty has no place in the treatment of tuberculosis of the knee or 
its results, for it is almost always either unsafe or impracticable 
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SACRO -ILIAC JOINT 

Tuberculosis of the sacro iliac joint may be an isolated lesion affecting one, 
or rarely both, sacro iliac joints, or it may occur as one among se\ eral tuber 
cutous lesions m the same patient 

In 140 cases recently in\estigated by Seddon, 1 the disease was apparent! y 
confined to the sacro iliac joint in about 50 per cent , accompanied by other 
tuberculous lesions m the remaining 50 per cent 

Table 21 

Total no 118 Mortality o years after onset of disease. 26 7 per cent 
■Analysis of mortality rate is as follows 

Isolated lesion w ithout sinuses — 4 6 per cent 

Isolated lesion with sinuses — 20 3 per cent 

Sacroiliac tuberculosis mtb lesions elsewhere (Chiefly 
lung spine or kidney in that order) and with or with 
out sinuses = 50 0 per cent 

Author* note The influence on tho mortaht } of sinuses is great and of the other lesions \er> 
remarkable 

The disease occurs most commonly m young adult patients Of 35 Oxford 
cases there were none in the first decade, 9 in the second decade, 13 in the 
third, 9 m the fourth, 1 in the fifth, and 3 m the sixth 
The lesion is usually situated in the subchondral bone of the lower half 
of the sacro iliac sy nchondrosis The upper part of the articulation is seldom 
affected initially, and even in the later stages the disease rarely spreads to 
this region 

As in the case of many other joints, the cartilage is undermined and lifted 
by the formation of tuberculous granulation tissue, and thus deprived of its 
blood supply is sloughed off into the joint The neighbouring ilium, and to a 
less degree the sacrum, are liable to infiltration and necrosis, not infrequently 
■with the formation of sequestra of fair size (Figs 104 a and b) , later perhaps 
progressne bone destruction often results in the formation of an abscess, and 
the pus may track forward under the lbopsoas and point in the groin, or 
backward, forming a fluctuating swelling behind the joint Finall\ , if there 
is no arrest of the disease, the joint becomes completely disorganized, and 
the abscesses break down, forming sinuses which, if secondarily infected, 
constitute a most intractable form of chrome suppuration and are likely to 
require most radical drainage 


DIAGNOSIS 

The onset and early progress of the disease is often insidious and practically 
svmptomless, so that patients may present themsehes for examination with 
abscess formation already present 

* Personal communication 
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Txa 104a \ s Managed 24 Tubercular disease of left saero iliac joint with sequestra 
Abscess left buttock — aspiration impracticable Pus thick and fibrinous Operat on 
ix 37 — excis on of sequestra 
X ray \ u 37 shows appearance before operation 
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Pam localized to the affected joint is usually present though often not 
of great severity and there may be tenderness on palpation of the joint 
behind But and the point is very noteworthy Kermg s test and hyper 
extension compression or rotational strains applied to the joint are often 
unprovocatire of pain at any stage If an abscess is present which has passed 
bey ond the confines of the joint fluctuation will be detected in the iliac fossa 
or behind the joint 



Fio lO.i MJ Some n onths after operot on for secon fnrj infe t on of left eacro Inc 
jo nt SI on ng remo\ al of hole poster or super or sp ne reg on of il m an 1 the back 
of the sacro 1 ic jo nt Prolonged suppuration assoc a ted u tl secon larv infection 
lies It — sound 1 coling 

Radiographs of this joint should 'limits be stereoscopic lliey show in 
the early stages blurring of the outlines of the joint and decalcification of 
the adjacent bone In more advanced cases there is radiographic ewdence 
of destruction of bone and sometimes sequestra may be seen (Figs 104 a 
lOGa and b) The lower part of the joint is more often attacked than the 
upper and the ilium more often than the sacrum 

Provisional diagnosis 

As m the hip patients with early s\ mptoms and signs suggests e of 
tul erculosts should be admitted under a pro\ lsional diagnosis more esjic 
cialli so if they are ill In disease of this joint the restoration of health of 
the patient is a matter of greater urgency than the local treatment of the 
joint for two reasons first because the prognosis is good if no other lesion 
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Fig 106 b Same ease 1 year after modified \ errall grafting 
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or complication exists or arises second!} because the movement of this joint 
is ahvajs negligible 

Differential diagnosis 

1 Acute arthritis The sacro iliac joint raaj be the seat of acute mflim 
mation due in most eases to a blood stream infection b} the Staphylococcus 
aureus The disease is characterized by sudden onset severe pain and tender 


t 4 } 



Fig 107 R K Acute sept c arthr t i 


ness of the affected joint and constitutional disturbance with high fe\er 
Suppuration may follow or the inflammation maj subside v ithout pus forma 
tion Radiography show s no change in the earl} stages Later there ma\ be 
evidence o . f Joosl destruction or reaction m one or other neighbouring 
bone and if the whole joint becomes infected destruction of the joint sur 
faces leading to nnk} losis but long before this abscesses will ha\ e formed 
and required incision and a bacteriologist s diagnosis w ill lm c been made 
2 Subacute and chronic arthritis (including rheumatoid arthritis) 
This condition ma} closel} resemble tuberculosis of the sacro iliac joint clinic 
all} but is more frcquentl} bilateral The usual complaint is of pain localized 
to one or both sacro dne joints This is of a constant aching character often 
more sc\ere than in cases of tuberculos s and more easily elicited or exaccr 
bated b\ the usual te>t strains applied to the joint The diagnosis can some 
times be made In \ ra}s which may show some loss of the normal clear joint 
outlines not necc«siril\ confined to the lower part of the joint and jverhaps 
a laaer of h\ pcrcaleification on the sacral or iliac side The condition mn\ be 
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mon articular or part of a poly articular rheumatoid arthritis and like other 
joints the condition may be toxaemic or due to a low grade infection which 
never goes on to suppuration 

3 Osteoarthritis This is seldom confined to one sacro iliac joint being 
more often part of mdiologically obvious lumbar and lumbo sacral hyper 


FIO 108 \\ T Male Showing the typ cal vacuolated appearance ol bcitl 
sacro I ac jo nts and commenc ng fus on of the inter lumbar lateral 
art cui at omr 

trophic arthritis The X rav signs age incidence and clinical picture dts 
tinguish them from tuberculosis 

4 Spondylitis Rhizomehque The sacro iliac joints seem to be con 
stantly and early affected in this curious and disabling disease The sacro 
iliac disease is much more insidious and less painful than the spinal mam 
festations and the sacro iliac signs and symptoms are overshadow ed by the 
ankylosmg spondvlitis which may affect the whole spinal column and major 
joints especially the hips Radiographic changes in the sacro iliac joints 
appear early and are always bilateral (Fig 1 08 ) They take the form of a 
mottling of the bones constituting the joint a rapid melting away of the 
cartilage so that before long the w hole joint line has disappeared The w ide 
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spread nature of spondylitis rhizomelique and its characteristic tendency to 
cause progressive and rigid ankylosis of the affected joints soon become 
apparent and there should be no difficulty in differentiating it from sacra 
iliac tuberculosis 

5 New growths Sarcoma or deposits of secondary carcinoma may affect 
the lateral mass of the ilium in close relation to the sacro ;hac joint and give 
nse to symptoms and signs not easily distinguishable from tuberculosis of the 



i 109 R F "Man age 1 45 Extens ve lestruct on of left sacro ll ac joint by r 
celled t mo r 



joint A soft tumour may simulate an abscess with false fluctuation but so 
soft a iJomaor wnY asmnYj gvtc putiptMff pstktifots -wni uV rfargmjsrr w nrruYr 
clear by the characteristic radiographic appearances (Fig 109) 

6 Sacro iliac strain or subluxation This common condition may 
resemble early sacro iliac tuberculosis There is usually how o\ er a history 
of injury or strain the pam is at times much more set ere and more variable 
and comes on in attacks with relative freedom between them and radio 
graphy shows a normal joint It is aggravated bv any sort of strain and the 
pain is of a type different from the deep seated quietly persistent aching of 
tuberculo is The great point of distinction how ev er is the sharp j am 
elicited by straining the sacro iliac joint It is impossible to giv c a uu re 
specific account of the group of conditions traumatic anatomical some 
tunes complicated bv toxaemia winch arc included in the term Micro line 
strain 
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Operative diagnosis. 

The author has no hesitation in recommending arthrotomy whenever real 
doubt remains after treatment under provisional diagnosis By this time the 
diagnosis will rest between subacute rheumatoid’) arthritis and tubercle 
with perhaps tumour 

The lower end of the joint is exposed hy a rather miniature posterior Smith 
Petersen incision In doing this great care is exercised m the introduction of 
the end of a long, strong, blunt dissector into the top of the sciatic notch, it 
must be pushed down along the ilium and round mto the notch in close 
contact with the bone This protects the sub gluteal artery Arthrotomy is 
completed by removing enough of the posterior part of the iliac contribution 
to the lower end of the joint 

TREATMENT 

General. 

As soon as a provisional diagnosis has been made the patient should bo 
admitted to an orthopaedic hospital without delay Here he is brought under 
the regime already described in detail elsewhere in this book If the 
diagnosis 13 established the standard general treatment, which has already 
been started, will be continued But operative fusion probably plays a larger 
part and takes the stage earlier m this joint than any other, agam for two 
reasons because there is no questiori about fusion being the best possible 
end result and secondly there is no adequate ambulatory external spbntage 
Therefore after a sufficient period of general treatment and local lmmobihza 
tion on a frame or plaster bed, some form of operative arthrodesis is carried 
out The preparatory treatment usually occupies at least three months, 
during this time the patient’s general health is restored and his vitality raised, 
as evidenced by the improvement m Ins appearance and appetite, the absence 
of night sw eats and the stabilization of temperature records Conservative 
treatment u ill, of course, be continued if there arc contra indications to 
fusion 

Local. 

In order to obtain the necessary complete rest both for the patient and 
his local lesion, he is placed, as soon after admission as possible, on a Jones 
spinal frame or on a plaster bed The former is preferable, for it allows moro 
complete exposure of the patient’s hotly to the air, wind, and sky 

If a p^oas abscess is present it is treated by aspiration, repeated as often 
ns ma> be necessary If the contents will not pass through a ‘Gain am’ 
cannula, the abscess maj be opened and thorough!} e\ acuated by a muscle 
splitting incision just nbo\o Pouparfc’s ligament The wound is sutured, and 
the skm pamted with the blue d>e (p 2 I >) If the wound breaks down and 
a sinus forms it V ill heal as long as secondary pyogenic infection 13 prevented 
b} careful antiseptic precautions m the dressing of the wound If the abscess 
is pointing postenorh it is treated on the same lines, the patient being turned 
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periodically by means of the turning case to allow the necessary aspiration 
operation or dressing to be carried out 
When the prescribed period of general treatment has elapsed operate e 
synostosis should be performed m almost every case of sacro lhac tuberculosis 
The presence of a psoas abscess or uninfected sinus is not a contra indication 
to operation provided that the patient s condition is satisfactory m every 
other way And it is permissible m some cases to do posterior extra articular 
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Frc 110 U oman aged 3-1 h ght montl a after do ble 1 errafl gr ft 


graft fusion e\ en w ith an infected anterior sinus A posterior abscess or sinus 
on the other hand does in the author s opinion preclude operation unless 
it can be aaoided and in these cases aspiration or surgical drainage must 
be continued till no fluctuation can be detected or a sinus is healed 

Opinions differ as to the best method of fusing a tuberculous sacro iliac 
joint In America both the Smith Petersen and Campbell ty pcs of operation 
are frequently performed At Bcrch sur Mer a<l\ antage is tal en of the fact 
that the disease most often lm olves the loner half of the joint and the upper 
portion is fused by an mtra articular peg graft or Smith Petersen operation 
The author s practice is to fuse the joint by the extra articular method of 
Vemll modified by the introduction of a second graft on the affected side 
only more or less parallel with the first and usually of onh half the length 
passing subpenostealh between the sacral sj ines and the ilium just below 
the posterior spine 

Ihe operation is done with the patient lung prone on the turning ease as 
in the cases of spinal fusion The grafts arc introduced by means of three 
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short incisions, not by turning down a large flap as in the original Verrall 
technique A short straight incision is made m the mid line over the upper 
sacral spines, and these are exposed and stripped laterally so as to expose 
the posterior surface of the sacrum and ensure by direct vision that the 
grafts pass across at the correct level, 1 e under the sacral periosteum and 
through the bases of the spmous processes Two curved lateral incisions are 
made in the form of brackets ( ), one on each side, so as to expose the ilium 
at the level of the posterior superior spine By means of long bladed narrow 
gouges or chisels the ilium is tunnelled deep to the posterior superior spine, 
and the instrument worked across the posterior surface of the sacrum, passing 
through the bases of the sacral spines and mto the opposite ilium This 
operation is only free from danger if the greatest care is taken m preserv ing 
the back of the sacrum The layer of bone protecting the sacral canal is often 
extremely thin, and here traction with damage to the sacral nerves is only 
too easy The author feels that w henev er grafting, whether vertical or, in this 
case, transverse is applied to this region, the preparation of the raw bed 
should be earned out as much as possible under direct vision 

In the application of the Verrall graft one should aim at applying the 
endosteal surface of the graft to the prepared raw surface of the sacrum and 
under the raised and fragmented sacral spmes One must always he on the 
look out for spma bifida occulta, which m the form of posterior sacral defect 
leaves the cauda equina exposed to damage At the low er lev el the mstru 
ment is only passed just beyond the base of the sacr.al spine, which it pene 
trates Two fairly stout pointed grafts of the requisite length are then cut 
from the left tibia, and hammered home along the previously prepared tracks 
After operation the patient remains immobilized on his frame or plaster 
bed for a further period of at least three months Then, if the radiographs 
show satisfactory fusion of the grafts, he is taken off his frame, allowed a 
short period of freedom in bed with massage and exercises of the muscles of 
Ins limbs and back, fitted with a strong sacro iliac belt of the Menncll 1 type, 
and gradually allowed up After discharge from hospital the patient is kept 
under regular observation at a cbmc with periodical X ray checking The 
belt may usually be discarded at the end of a year or two, if radiography 
show s satisfactory fusion and arrest of the disease 

In cases where secondary infection of sinuses has occurred, resulting in a 
hectic tyqie of temperature, chronic profuse suppuration, and loss of weight 
and deterioration m the patient’s general health, a very radical drainage 
operation offers the only chance of preventing amyloid disease with its 
inevitable ending 

The joint is approached by a posterior incision directly over it and a large 
wedge of iliac bone removed, sufficient to allow free access to the joint cav lty 
All pus sequestra, caseous matter, and necrotic bone and cartilage debris 
arc removed and the walls of the cavity curetted till healthy vascular bone 

* Mwinell James, M D Botlod e 3 and A Churchill Gloucester Place, Portman Square, 



SACRO ILIAC JOINT 


181 


isreached Here, as m the hip (pp 91 and 92), the recesses ofthe joint should 
be thoroughly saueerized The cavity is then packed w ith linen impregnated 
with vasebne, which is left in place for the first three or four weeks, then 
changed at infrequent intervals 

Table 22 


Non operatne End-results 

(Length of time since treatment not known ) 


Results 

1-10 11 20 21 30 31 40 41 50 \ 50+ [ 


Totals 

Vi ell and working 

1 1 | I 2 | 1 

4 = 

40 per cent 

Untraced 

| i 1 

1 = 

10 

Incomplete 

Unsatisfactory 

1 

2 = 

20 

Died 


3 _ 

30 


1 2 1 5 | 2 | 

10 = 

100 per cent 


Table 22 shows the results of conservative treatment alone of 10 cases of tuberculosis of the 
aacro iliac joint The number of cases in each decade is also indicated 


Table 23 

Operative End results 




Results 


Types of treatment 

JSo of 
eases 

Well Died Untraced Incomplete 

Unsat is 
factory 

Double \ errall graft only 

20 

6 4 10 


Smith Petersen graft only 

Double Verrall + 1 A A *-f Smith 

1 

1 


Petersen 

1 

I 


Smith Petersen -f peg graft 

Smith Petersen + Double Verrall 


2 


graft 

1 

1 



Tablo 23 shows the various types of operation used in 2o cases of tuberculosis of the sacro 
iliac joint and the results obtained 

* The infra articular procedures are infrequently emplojed and then only in doubtful eases 
for diagnostic purposes 

I A A — ultra articular arthrodesis 


Table 24 


Operative End results 


Results 

1-10 i 11 20 

i 21-30 

31-40 

41-50 

50+ 

Totals 

ell and working 

I 6 

i 6 

2 



14 = 56 per cent 

Untraced 

» 

2 




3=12 

Incomplete 

Unsatisfactory 

i 3 

1 

2 

1 

1 j 

7 = 2$ 

Died 

( I I 



1 

i 

1=4 

1 1 II | 

5 

■< 

i 

I j 25 = 100 ptr cent 


Tablo 24 shows the results of consor\ativo-|-openitive treatment of l r > cases of tuberculosis 
of sacro iliac joints 



CHAPTER X 

ANKLE 

Ttberculosis of the ankle is not uncommon The clinical picture is similar 
to that of the hip or knee, and, as in these joints, the condition may be 
pnmarilj synovial or osseous Radiographs maj reveal an ‘extra articular’ 
focus m the tibia above the epiphyseal or bone foci communicating u ith the 
joint plate (Figs 111 a and b) or in the astragalus 

DIAGNOSIS 

This follows exactly the process which has been, described m regard to the 
hip and the knee The provisional diagnosis of obser\ ation ankle will again 
ofb*n be found useful, and there is nothing additional to be said in regard 
to differential diagnosis 


General. 

The treatment is standard 


TREATMENT 


Local. 

1. Conservative Prolonged immobilization The opinion has been ex 
pressed that some form of metal splint, eg the Thomas clan splint, is 
preferable to plaster — and even that abscess formation is less likely with this 
form of splintage The author much prefers the better and more continuous 
immobilization afforded by plaster During the conservatnc treatment of 
tuberculous arthritis of the joint the caution regarding heat must be xemem 
bered and care taken to aioid the plaster being exposed to the sun Lack 
of this precaution maj well promote reactivity of disease for w hich the plaster 
maj be unjustly blamed 

If there is any suggestion of abscess formation the plaster should be split 
to allow an occasional inspection and aspiration if necessary , a window will 
suffice for this if the abscess is localized The greatest care (p 25) should 
alwajs be taken to avoid secondarj infection of a sinus, both by careful 
preparation of the skin with the special paint before, and at each dressing 
after, its appearance Aspiration should alwajs be tried, but w ill seldom be 
effective m this region With the full precautions pre\ iousIj described free 
incision is permissible 

Tor the periods of splintage in children mobsen ation cases, and for definite 
svno\ ml and osseous disease, see the programme described for the hip and 
the knee But there is one important difference in the later stages of treat- 
ment in that natural fibrous ankylosis is often stable enough to dispense with 
the need for arthrodesis Man} children recover with rao\ement 
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no ilia ri ° 11,6 

I ics 111 <1 and b JS Malo aged 35 Three months hjstorv of pain and swelling No radiographic signs origin 
ally- In plaster for 18 months — \ roya show subchondral erosion with small but doepish communicating foci 
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2 Operative Extra articular foci When an opportunity of erasion of a 
tuberculous focus occurs it should be earned out by an extra articular route 
A&traqalectamy If the disease appears to be confined to the astragalus 
astragalectomy should be performed Apart from these conditions treat 
ment will depend upon the age of the patient In children and adolescents 
conservative treatment alone m plaster is as a rule satisfactory In adults 
if the tuberculosis is uncomplicated by secondary infection excision and 
artJrodesis is the rule This is best carried out at or toward the end of the 
second stage of conservative treatment preferably when recalcification has 
begun but it can be done earlier if special reasons so indicate 

In older patients in whom the disease is progressive or the tuberculosis com 
pi cated by secondary infection amputation is indicated (see Tigs 1 12 a and b) 

Technique 

(a) Astragalectomy A tourniquet is used and the joint exposed through 
a curved incision on the outer side beginning behind the external malleolus 
and passing below it and up on to the dorsum of the foot The peroneal 
tendons are retracted the external lateral ligaments of the ankle divided 
and the joint completely opened m front laterally and behind The foot is 
now strongly inverted so as to dislocate the astragalus D0° outwards and the 
bone freed from its ligamentous connections with a gouge and knife and 
removed In an early case in which disease is still limited to the astragalus 
great care should be taken not to grasp the bone tctlh strong bone holding 
forceps which though they may aid extraction may also crush the thm shell 
of bone surrounding a tuberculous focus and set free uifectn e material into 
the joint Synovial membrane if infected is dissected away after removal 
of the astragalus and any foci m the tibio fibular mortise curetted The 
foot is then displaced backwards so that the tibio fibular mortise bestrides 
tl e tarsus m the region of the calcaneo cuboid joint The mortise must be 
widened slightly by removal of thm malleolar bone slices if necessary to 
accommodate the tarsus at this point (or the tarsus may be narrow ed) The 
final fit should be firm and the foot plantiflexed about 10° to l.i° The 
tourniquet is remov ed haemostasis oh tamed the wound closed and plaster 
applied from just above the knee to the toes This plaster is split immediately 
along the midline m front of the ankle to permit of subsequent spreading if 
post operative swelling interferes with circulation in the foot 
Astragalectomy can be made to give a satisfactory orthopaedic result 
especially in young children with a good prospect of freedom from recur 
rencc Calve 1 reports 12 mobile ankle joints out of 13 cases of early astra 
galectomy in young children (2 S years) 

(6) Excision and arthrodesis A tourniquet is used and a similar in 
cision made ns already described for the operation of astragalectomy The 
fibula is dtvi let! obliquely w ith a fine chisel at the lev el of the ankle joint 

1 Cal 6 Jacques Personal C«mmun a( on 
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and the external malleolar portion turned downw ards hinging on the intact 
external lateral ligaments This opens the ankle jomt, and the capsule is 
divided well across to the inner side anteriorly and posteriorly The foot 
is now forcibly inverted so as to dislocate the astragalus 90° outwards This 
is an essential step m order to obtain complete ex 
posure of the ankle joint The diseased synovial 
membrane is dissected away very thoroughly and 
all articular cartilage removed with a gouge (or if 
necrotic with a spoon) from the astragalus and the 
tibio fibular mortise special attention being paid 
to the inner aspect of the internal malleolus and 
the corresponding astragalar surface The apposing 
bony surfaces aredebberately incised and roughened 
■with a chisel or gouge The cartilage is removed 
from the detached external malleolar fragment, the 
astragalus returned to the mortise by straightening 
the foot and the external malleolar fragment fitted 
back as a graft and pegged on to the astragalus 
with a bone nail Before the pegging of the external 
malleolar fragment the foot should be held in the 
final position of some 1 0° to 1 5° of plantar flexion in 
order to fix the position of the ankle immediately 
The tourniquet is removed, haemostasis obtained, 
the w ound closed and plaster appbed from above 
the knee to the toes This is split forthwith as 
described for astragalectomy 

tic H3 Thomas walking spimt Ambulatory treatment 

After the active stage, and the need for general 
rest are over the patient can be allowed up in either a Thomas walking 
splint (Fig 113) with a patten on the other boot or if an adult on a knee 
flexion peg leg 

Result of treatment 

This is satisfactory on the whole \ounger patients and individuals with 
out much involvement of bone when treated early may recover with mobile 
joints Ankylosis more usually results Primary amputation through the 
middle third of the leg has much to be said for it especially in adult wage 
earners with extensive disease For conservative treatment alone or con 
sen ati\ c surgery must mean at least two years treatment whilst amputation 
offers an earlier return to work with the additional advantage of complete 
elimination of this disease focus But the associated lymphatic tuberculosis 
must not be forgotten (see Chapter I) 





CHAPTER XI 

TARSUS 

Tuberculosis of the tarsus occurs w ithout much discrimination of age in the 
form of an insidious chronic inflammation with discomfort some swelling 
tenderness and warmth 

As a rule the infection is fairly widespread but occasionally there are 
isolated foci particularly in the os calcis or astragalus 

DIAGNOSIS 

This is as a rule fairly straightforward from the clinical picture and from 
the radiographic ev idence of decalcification which is locally rather wide 
spread w ith perhaps evidence of erosion 

Differential diagnosis 

This proceeds on standard lines The only particular local abnormality 
w hich could be mistaken for tuberculosis is Kohler s disease an ischaemic 
osteochondritis of the tarsal scaphoid (Figs 117 and 1 19) This is one of the 
many instances of ischaemic disturbance of a bone nucleus due to embolism 
or thrombosis of an end arterj Radiographs show the characteristic narrow 
ing condensation (hypercalcification) and often fragmentation of the ossific 
nucleus In any of these the ischaemia may be due to an infected embolus 
pyogenic or tuberculous (see p 43) Such cases are very rare and dis 
tinguished by clinical and radiographic progress 

TREATMENT 

The general treatment is standard and the local consists in immobilization 
of the w hole foot and leg m a comfortable fitting plaster or splint The period 
of sphntage and general line of treatment foHon the principles u hich ha? e 
already been full} described 

Whenever there is evidence of localized disease of a single bone radical 
erasion of the focus or excision of the bone should be earned out and if the 
astragalus is extensively involved without infection of the ankle joint astra 
galectomy is indicated 

The prognosis in tuberculosis of the tarsus or metatarsus depends almost 
entirety on the age of the patient In children the prognosis is v er> good 
Conservative treatment almost alwavs leads to healing with a reasonably 
normal and painless weightbearing foot In middle age amputation will 
save jears of confinement Amputation is almost invanablv indicated m 
patients above 40 
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The local legion is a relatively minor matter, except as evidence of deep 
seated lymphatic tuberculosis 

DIAGNOSIS 

Here again the picture is one of insidious inflammation \\ itli a little dis 
comfort swelling iv irmth and tenderness added to this are negative 
Wassermann and positive Mantoux reactions 
In these small bones sequestration is relativeh common 
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Differential diagnosis 

Here there are two local oddities to be borne in mind 
(a) March fracture (see Fig 120) 

(fe) Osteochondritis of a metatarsal head (Fig 121) 


Fic 121 Oateochondr t s of metalareal head 


Incision of an abscess under the Btnctest precautions (see p 25) with 
excision or erasion of diseased or necrosed bone is indicated and protection 
of the foot from weight bearing until some months after the last sign of 
active disease 

In J oung children it is seldom that any thing more radical than sequestrec 
tomj and curettage is required In adults how ever radical treatment is often 
preferable to prolonged immobilization particularly if loss of function of the 
infected part is inevitable 




CHAPTER XIII 

SHOULDER 

Tins condition is relatively uncommon In the Wingfield Hospital there 
have been 13 cases, and m a recent report gi\en at the Shropshire Orthopaedic 
Hospital of 2,922 cases of bone and joint tuberculosis there w ere only 27 cases 
in which the shoulder was affected This is less than 1 per cent 

Morbid anatomy. 

It is well known that the shoulder joint is a common situation for the 
atrophic ty pe of tuberculosis, cartes stcca, and this, in the author’s experience, 
is rather more common in adults than the florid type with synovial thicken 
ing In the former case the lesion is. osseous, commonly superficial infiltration 
and erosion of the articular surfaces of the joint rather than deep seated 
osseous foci In children, on the other hand, massive lesions are fairly com 
mon (Figs 121a and 6) 

DIAGNOSIS 

The clinical characteristics of a tuberculous shoulder differ markedly in the 
two types In both the history is, of course, of the kind already described 
and the patients complain of loss of function rather than of pain 

(а) Caries sicca (Fig 122) The appearance of the joint is characteristic 
The arm is held to the side and there is extreme wasting of the muscles round 
the shoulder, particularly the deltoid The patient cannot raise his arm from 
Ins side and will seldom mo\ e the scapulo humeral joint at all On examina 
tion there is almost complete limitation of all mo\ ement with perhaps a little 
warmth and tenderness 

Radiographically there is decalcification of, and lack of definition in the 
outline of the articular surfaces Age incidence commonly' the middle aged 
or the elderly 

(б) Synovial type (Fig 123) The characteristic features arc swelling, 
warmth, tenderness, and pain 

The radiographic picture is that of decaleification without erosion 
Differential diagnosis. 

As described in regard to the hip q v , perhaps special attention may be 
gi\en to osteitis fibrosa (fibrocystic disease), osteoclastoma, and sarcoma, 
also traumatic arthritis, Codman’s Shoulder , l and a subacute form of staphy - 
lococcal osteitis 

Staphylococcal infection. The author 1ms on scieral occasions seen a 
\ery chronic form of staphy lococcal osteitis of the neck of the scapula with 

* Codrnan, BA, ‘Tie Shoulder Rupture of tie Supra*pinatus Tension anrl other Lemon* m 
or atoul the Subacromial Hurra Thomas Todd, Boston, Moss , X9W 
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Fio 12’ Vale aged 38 One year s history Pain particularly ut night Shoulder 
fairly mobile till month before exammnt on On examination wasted and 
immobile shoal ler Radiographically unsound ankylosis 
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general sw ellmg round the shoulder, w ithout much pain but w ith complete 
limitation of movement Actually this is more hhelv to be mistaken for a 
sarcoma than for tuberculosis At the same time it should be borne in mind 
whenever one is presented with an immenselv swollen stiff shoulder 



Fio 126 Osteoarthnt s 


TREATMENT 

General 

As this is the first non w eight bearing joint with w Inch w e hav e had to deal 
this i erhaps is the most suitable place to di«cu«? the problem of ho^pitab^a 
tion There are two schoo's of thought 

Some surgeons are of the opinion that general superv isioii of the pitient s 
home conditions is all that need be undertaken 

Indeed some go so far as to allow the pat int to he about at home and 
cam his arm in a slmg The author differs comj l°teh from this lais\er faire 
point of view As the reader will have already discovered, he looks upon 
even patient with a recent tuberculous lesion os senoush ill arid needing 
general treatment for quite two v ears This of course does not mean that 
the patient must alw av s be retained m hospital but to begin w ith he should 
be admitted put to bed and investigated thoroughly for signs of tuberculosis 
elsewhere including a studv of his temperature chart 1 his also gives time 
to make sure of the comfort and eflicicncv of his local splintage After this 
period his treatment will depend upon his home conditions and his health 
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and vitality , but the author believes whole heartedlj that it is our duty to 
do the utmost possible, by moving him to a favourable climate, particularly 
in the v inter, and by inculcating a healthy regime of life 
Children, in particular, should alwajs be brought into the hospital, 
and that the full general treatment outlined on p 15 et seq should be 
instituted 

Local. 

The form of splintage found best bj the author is a body and arm plaster 
(Fig 127 a and 6) The more extensive the hold such a plaster has upon the 
body the more comfortable is the splint and the more effective is the immobih 
zation The splintage is really built up upon the pelvis, and the weight of the 
arm is transmitted to a well padded firm hold of the pelvis A large anterior 
w indow can be cut out The arm is held in a position which is modified m 
accordance with the age of the patient In joung children this is 90° abduc 
tion, 30° flexion, and about 20° external rotation, with the elbow at a right 
angle and the wrist stipulated The hand is always much more comfortable 
if the plaster is carried well down to support its ulnar side 

In adults, in whom the scapula is less mobile, the position is 70° abduction, 
40° flexion, and as much external rotation as will ensure that flexion of the 
elbow will bring the fingers to the mcruth 

In joung children more abduction and more external rotation can be 
allowed on account of the greater mobility of the scapula It is also probable 
that any fixation that occurs naturally will be fibrous and will tend to gne 
way in the direction of adduction as time passes 

Period of splintage. 

(a) Synovial. In cases where the diagnosis is almost certain the splintage 
is continued without interruption for at least a j ear and alwaj s some months 
after the disappearance of all swelling and heat If, at this period, there is 
no radiographic evidence of osseous foci the lid of the plaster is removed and 
acti\c and gentle passive movements encouraged The success of this treat 
ment is judged by Thomas’s standards (p 21) and if the results are 
encouraging a light aeroplane splint is substituted for the plaster and, week 
bj week a further range of movements allowed 

NB In cases where the diagnosis is ‘observation shoulder’ the whole 
process can be speeded up 

(5) Osseous Here the period of splintage is governed by the radiographs 
The shoulder is a non weight bearing joint and not subjected to the great 
strains and stress of the knee and the hip One can therefore, particularly 
m children, be satisfied with a fibrous ankylosis which would be dangerous 
in a weight bearing joint Even in cases where there has been considerable 
destruction the splintage can be gradually remitted on the lines described 
above provided that the patient can maintain abduction It is this main 
tcnance of abduction either bv active movements or bj the control of a 
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sound fibrous ankjlosis which is the aim of splintage and which may call 
for contmued splintage long after the disease has apparently been arrested 
On the other hand m older children excision of the diseased soft tissues w ith 
erasion of the bone foci maj have to be earned out and arthrodesis is fre 
quentlj indicated This may be achieved by some form of mtra articular 
arthrodesis almost alwajs associated with an extra articular osteoplastic or 
graft synostosis \fter such an operation splintage in plaster is necessary for 
six months to one jear and the position chosen will be midwaj between those 
described on p 198 for children and adults 
The difference m the local treatment of adults is that arthrodesis is earned 
out at a much earlier stage The general indications are the same as those 
for the hip and the knee m that it is advisable before operatmg to raise the 
general resistance of the patient and to reduce if possible the activity of the 
local disease 

In the florid form it is the authors practice m adults to carry out a 
thorough excision of diseased soft tissues the erasion of osseous foci and 
arthrodesis 

Technique of operation 

1 Excision and intra articular arthrodesis Incision Skin flap 
turned up exposing deltoid The deltoid muscle is detached widely with its 
periosteum of origin and turned down The shoulder joint is opened the 
infected synowa and all the tuberculous granulations and debris remoied 
The head of the humerus is remodelled with the object of producing 
the largest possible surfaces of health} bone directed toward the scapula 
Isext the glenoid is cleared of cartilage leaung a vascular bom surface 
The acromion is then carefully split well back into an upper and a lower 
leaf The lower leaf is turned down in the form of an osteo periosteal bone 
flap to meet the upper edge of the glenoid with its raw surface toward the 
humerus 

The ojeration is then completed bj fitting the adapted surface of the 
head into the socket formed b} the acromion the pedunculated acromial 
flap and the glenoid Close apposition must be maintained and it is possible 
to favour this b} a suitable strong catgut stitch to maintain the parts m 
ViTiV'i \*hs ffcasAer Vues \>ten applied 

The deltoid is sutured back onto its origin with chromic catgut and the 
skin wound sutured without drainage The arm is put m plaster and joined 
to the bod} east (apphed before operation) Position 70° 40° 

2 Extra articular arthrodesis (n) II atson Jones technique Exposure 
ns aboie the joint capsule is not opened The acromion is denuded of 
periosteum on the upper and lower surfaces A cleft is made in the great 
tul ero ita of the humerus b} driving a chisel into it in the sagittal plane 
and leicring the fragment out but not fracturing it off The base of the 
acrottuon and the outer end of the clavicle is nearl} cut through with a 
chisel so that the acronwon can be angled down and its rawed end impacted 
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into the cleft in the great tuberosity when the arm is abducted to the re 
quired angle The wound is closed and the plaster completed as above 
(6) Lott arthrodesis Posterior axillary arthrodesis This operation was 
described to the author personally by Mr Brittain 
The approach is posterior and the method consists m placing a stout tibial 
graft with one sharp end impacted into the shaft of the humerus and one 
bifid end fixed against and partially mortised into the axillary border of the 
scapula This is a low (distal) extra articular arthrodesis, and very closely 
analogous to the Trumble method of ischio femoral arthrodesis of the hip 
The author has tried it m one case only , but feels that it is likely to proi c a 
good method for those cases of healing tuberculosis of the shoulder m which 
a local excision is not necessary It eliminates any risk of secondary adduc 
tion 

The elderly. 

In the elderly the prognosis is poor and it is probably wise to leave the 
patient with his arm in a sling and to be guided as to operation by the 
activity of local disease If the condition is a mild one there is fair hope that 
the inflammation mav become quiescent, for a time at least, w ith a sbng and 
good general treatment If, howev er, there is. a more florid type of disease, 
excision may become necessary , but operation should be avoided if possible 
These older patients are, as a rule, widely infected w ith tuberculosis their 
pin sique and vitality rather than their years must be our guide, actually 
the bumbler objective of a quiescent joint with the arm at the side — an aim 
w hich is often w ithin reach by consen ative measure — is generally preferable 
to excision and arthrodesis’, because the excision with the after splintage 
is not casih borne, and the fusion w ill often fail 

Operations, with end-results 

The following table shows the results of a senes of 7 cases of tuberculosis 
of the shoulder treated by conservative plus operative methods in the 
Wingfield covenng a period of 12 years 
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CHAPTER \I\ 

ELBOW 

I\ a period of 15 years 16 cases of tuberculosis of the elbow have been 
treated at the \\ mgfield Morris Orthopaedic Hospital But the elbow though 
a complex joint is relatively free from all forms of arthritis other than those 
following injury or occupational stress So much so that an insidious mon 
articular arthritis of the elbow is more likely to be tuberculous than in most 
other joints Furthermore the disease is commonly synov lal m the sense 
that there are often no radiographic signs particularly in the first two or 
three decades of life Curiously enough the elbow is \ ery seldom subject to 
the transient arthritis associated with pharyngeal or intestinal infections 
during childhood and it is far less liable to that form of chronic non tubercu 
lous arthritis w hich is a common and stubborn affection of the w rist in y oung 
adults So that on the whole any case of arthritis of the elbow of insidious 
origin must be regarded with grave suspicion and treated promptly and 
very carefully under a provisional diagnosis 

Morbid anatomy 

If there are osseous foci in the neighbourhood of the elbow they are most 
often found m the ulna 


DIAGNOSIS 

Here again the clinical picture is of standard type In the young patient 
there are alw ay s sw elling warmth tenderness and pain on movement with 
considerable limitation of its range by muscular spasm 

Differential diagnosis Standard (ntfe p 19 et seq ) 

TREATMENT 

General Standard (tide p It et seq ) 

Local 

I In children and adolescents prolonged conservative treatment is 
almost always adequate 

Immobilization is provided by a plaster from shoulder to palm a close 
fitting shoulder cap js necessary above and a cock up palm hold below in 
order to check, radio ulnar mov ements The angle of posture should ho a 
few degrees abov e that ultimately desired This v aries slightly according to 
the patients occupation and wishes One can begin with the elbow just 
above a right angle and the hand slightly pronated 

(a) In cases without radiographic evidence of tuberculosis in which the 
diagnosis remains sub judice the plaster is kept on for sonic months after 
the last sign of warmth tenderness or swelling has disappeared and then 
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replaced by a sling. This is retained for a test period on the usual standard 
tentative plan If movement progressively increases all is well. 

(6) Whenever there has been disorganization of the joint one aims at 
bringing about sound fibrous ankylosis in children, but in adults, bony fusion 
by excision and arthrodesis. 



I'io 133 Osteochondritis dissecans. 


The angle of fixation must be chosen in view of the occupation of the 
patient and the service which lie most desires from the affected limb. It 
varies between 80° and 110°. 

II. In the middle-aged and elderly, (a) Synovial. Treatmcntisatfirst 
conservative as described above. But e\en if, at the end of a year or so, the 
inflammation appears arrested, immobilization must he kept up far a very 
long time, and it is w ell to replace the plaster by a moulded leather splint 
which may have to he worn almost indefinitely. If progress is less satis- 
factory excision and arthrodesis is advisable. 

(6) Osseous. Here again conservative treatment as above should be 
tried. But in cases in which clinical signs and radiographs suggest that the 
r 
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main disease is osseous, a limited erasion and curettage of these lesions 
without wide exposure of the joint may be w orth w hile, as an incident in the 
conservative treatment, and in the hope of eliminating the need for formal 
excision. 



Fic. 134 a F.K Male, aged 21. Eighteen 
nionths’ history, tuberculosis of elbow. 

Excision and arthrodesis. Incision: a long curved postero-intemal incision 
is made centred on the joint and beginning and ending in the midline behind. 

The triceps is split and dissected off the condyles of the humerus, and the 
upper ends of the radius and ulna are cleared, keeping very close to the bone 
and taking the greatest possible care not to damage the ulnar nerve in its 
fibrous bed. The nerve is identified though not fully exposed and very carefully 
and gently retracted with its surrounding soft tissues out of the way with the 
least possible retractor pressure and without, of course, ever picking up or 
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touching the nerve with the forceps In order to open up and expose the 
intenor of the joint the posterior joint capsule and synovial membrane are 
dissected away and the elbow strongly flexed All pus debris and infected 
tissues are removed and all synovial pouches carefully dissected away, 
special attention being paid to the reflections round the neck of the radius 
The articular cartilage is removed completely from the humeral radial and 
ulnar surfaces This may require the use of a gouge hut the cartilage often 
peels off readily with a curette The bone surfaces left above and below 
should be vascular and as broad and well adapted to each other as possible 
A tourniquet has been used and this is now removed or released and haemo 
stasis is obtained The hone ends are then fitted into close apposition with 
the elbow m the position of election , muscular aponeurotic and skin wounds 
are closed without drainage and plaster apphed 



CHAPTER XV 

THE WRIST 

Tub author has had 15 cases in 18 years and Seddon told the author that 
in the last 14 years they had had only 12 cases in the Country Branch of the 
Royal National Orthopaedic Hospital 

The morbid anatomy, differential diagnosis, and general treatment need 
not be restated formally , a few local considerations arc dealt w ith below . 

Various parts may be infected 

1 The radio carpal joint 

2 The inferior radio ulnar joint 1 

3 The carpal bones and intercarpal joints 

4 The compound palmar ganglion — or other tendon sheaths 

Synovial disease of the wrist presents a characteristic appearance, but 

diagnosis may be difficult because the wrist is prone to suffer from a peculiar 
form of arthritis of unknown origin (but of a ‘rheumatoid’ type) This, m 
its chromcity and its clinical picture, is only to be distinguished m that there 
is not the decalcification of tuberculosis It is very troublesome, even more 
chronic, and less likely to become quiescent than tuberculosis ; and in such 
cases after, perhaps, a year or more of plaster immobilization, the surgeon 
is driven to one of two courses — either immobilization for an indefinite 
period in a reinforced moulded leather splint, or arthrotomy for diagnosis 
and, perhaps, arthrodesis The wrist is, of course, also commonly affected 
by the ordinary polyarticular rheumatoid arthritis. 

Osseous disease. It is dangerous to be dogmatic regarding a relatively 
rare disease, but a widespread carpal infection seems common when the 
infection is evidently osseous 

The carpal bones seem prone to tuberculosis in the elderly, and this is 
often of a very destructive type, with sinus formation and secondary septic 
infection The hand and wrist become sw often and burrowed by infected 
sinuses 

The carpals, metaearpals, and phalanges are fairly commonlj invohed as 
part of that multiple small bone tuberculosis which occurs in young children 
particularly Here there is often relatnely early abscess and sinus forma- 
tion Fortunately these cases do well with general ticatment, with perhaps 
an accent on heliotherapy 

The inferior radio ulnar joint may be infected with the radio carpal joint 
(Fig 135) or, more rarely , lie infected alone. Occasionally it is affected by that 

1 LieboK (Vtirg Gynrc and Obit , 66, 1938, 1008) has recorded a 30 4 per cent frequence of 
associated infection of the lower end of the ulna u ith that of the w nst joint in a scries of 23 cases, 
mid 30 C per cent frequency of perforation of the triangular fibro cartilage in a scries of ICO 
wrists examined pm He suggests that the fibro cartilage is ordinarilj a protection against 
the spread of infection 
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Histologically not 1 nbci culouf 
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odd condition of chronic arthritis associated with innumerable tiny melon 
seeds (This is perhaps not always due to tuberculosis ) In the few cases 
the author has seen and operated on a synoi ectomy w Inch w as merely as 
complete as he could manage with preservation of the joint followed by a 
few months immobilization lias been successful 

TREATMENT 

Synovial disease. 

Primarily conseri ative a close fitting plaster cast from just below the elbow 
to the knuckle joints holding the w rist in about 30° of dorsi flexion The elbow 
must be included if it is desired to immobilize the low er radio ulnar joint 
In cases definitely tuberculous immobilization must be kept up for at least 
a year after the last 8y mptom or sign of activity has gone and until there is 
radiological eudence of healing (clear outlines and advanced recalcification) 

In young children the outlook is promising but in older patients or when 
there is advanced disease of the carpal bones operative treatment is com 
monly necessary 

Operative 

(а) Arthrodesis m order to promote sound healing in a joint in which 
the acti\e disease has been arrested This may take the form of extra 
articular grafting between the radius and the first line of carpal bones 
This operation is not truly extra articular because in the preparation of the 
raw bone the joint is open At this point the opportunity should hg taken of 
erasing any diseased material 

The graft used is a stout osteo periosteal graft from the tibia 

(б) Excision and arthrodesis In this operation the first step is n 
synovectomy as complete as possible together with the erasion of the lower 
surface of the radius and the removal of any extensnely diseased carpal 
bones If possible a raw surface of healthy bone is brought into contact 
with the lower end of the radius It is bes>t to add posterior osteo periosteal 
grafts 

(c) Excision of all the carpal bones, lea\ ing a mobile false jomt (? pseud 
arthrosis) (Fig 141) This is quite often the wisest procedure 

After-treatment. 

Plaster as for conserv ative treatment 

NB In this as in all post operative plasters a vertical split is made to 
allow for subsequent swelling 

In cases where there ha\e been hea\ily infected sinuses they must bo 
opened and drainage maintained loung patients do well healing almost 
alw ay s follow s and if the hand has been kept in the right position (see below ) 
good function follows But in old people the disease ma\ be ‘-o widespread 
that adequate drainage is impossible Indeed one must confev> that hateful 
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as it is, amputation occasionally has to be clone for extensix e septic disease 
in the wrist and hand of an old person 

In all cases where a hand is to be immobilized for a long time on account 
of extensive septic infection, it is vital that the thumb and fingers should 
be accurately opposed from the very beginning The wrist position, the 
wrist in 30° or 40° of dorsiflexion, the thumb abducted and partly opposed, 
with the interphalangeal joint free (or, if the area of disease allows, with 




Fia 142 Position of choice for immobilization 
of the wrist 


both its distal joints free) The other metacarpo phalange'll joints should be 
free to flex or, if the} must be held, held m a position of at least JO’ of flexion 

These points are mentioned because so many of these cases arc put up on 
straight splints w ith the hand flat and the metacarpo phalangeal joints full} 
extended , this is a bad fault since it imoUcs prolonged, perhaps permanent, 
loss or diminution of function, the need for much prolongation of treatment, 
nnd a great deal of pain m the subsequent efforts to restore mobility All 
this can be ax oided 

Indeed, when one remembers the experience of the old daxs, and the 
teachings of the early xears of this centurj, as regards operations on the 
Wrist for tuberculosis, and particularl} wide resections without arthrodesis 
in comparison with those of the present da}, one realizes the importance of 
orthopaedic immobilization and after care In the past, x anous operations 
were tried and almost nil failed, and m a great mam cases the band xuis 
cxcntuatl} amputated as a result of inadequate immobilization in a bad 
position 
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CHAPTER I 

METACARPUS AND PHALANGES 

For the morbid anatomy and diagnosis see Metatarsus and Phalanges 
Treatment too la similar except for the very important matter of posturiza 
tion of hand and fingers (see abov e) and the great % alue of preserving every 
part of the hand to which function can be restored The sacrifice of a finger 
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or of a metacarpal is however infinitely preferable to a risk of the infection 
spreading into the carpus or the common tendon sheaths 

Tendon sheaths 

The tendon ^heaths particularly the compound ganglion tendon sheaths 
of the hand and wrist are liable to subacute or chronic tenosj nov itis of the 
melon seed variety There is as a rule an enormous distension of the 
sac bv innumerable small seeds which arise from the synovia Die FynoM a 
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itself is thickened and a gnnulomatous infiltration surrounds and penetrates 

into the tendons 

Operation is inevitable and involves a prolonged and difficult dissection 
At the end of such an operation the author feels vaguely dissatisfied and 
on the horns of dilemma for smce the elimination of the infective infiltra 
tion cannot have been microscopically complete the fingers should be 1 m 
mobilized long enough to satisfy the standard principles of the treatment of 
tuberculosis jet this is clearly incompatible with the restoration of free 
mobility Fortunately however this type of synovial disease responds 
favourably to a relatively short period of immobilization say about six 
weeks The hand is of course immobilized in the position described and 
illustrated on p 219 

Much more rarely the tendons of one or more fingers are involved Here 
again operation is inevitable and once more the dissection involved is so 
extensive that the preserv ation of the finger or fingers seems futile At the 
same time it is worth attempting (Case E H ) 

Case E H Age 28 Male 

First seen 2 9 x 37 with immense swelling of the first and second fingers fluctua 
tionand melon seed sensation 

History Two years slow progressive increaso in swelling Movements of the affected 
fingers much limited though the limitation appears to be entirely due to the swelling 
and there is no pain or rigidity 5 xi 37 

Operation Incisions made on the radial side of the index finger and ulnar side of 
the middle finger prolonged mto palm Skm flaps reflected carefully avoiding the 
digital nervo and vessels Flexor tendon sheaths exposed and foimd to bo greatly 
thickened On opening the sheaths a large number of small round melon seed bodies 
were evacuated more numerous in the index than tho middle finger sheath The 
th ekened tendon sheaths were dissected out as completely as possible in their whole 
length The operation was done under a tourniquet which was released for a period at 
30 minute interv als Skin wounds sutured 

Section shows small tubercles with infrequent giant cells with much round cell in 
filtration Returned as definitely tuberculous of low grade type 

19 xi 37 Fingers put in plaster m semi flexion 

10 u 38 Much less swollen no local heat some increase in range of mov ement To 
leave off splint gnd give the fingers natural use 

8 vi 39 Has been in activ e work as cl aufFeur during the last four months 
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POTT’S PARAPLEGIA 

Paraplegia occurs in about 10 per cent of all cases of spinal caries it is much 
more common m the thoracic spme than elsewhere in a recently published 
series 1 the lesion was located in the thoracic spine in 157 out of 186 cases 
Unfortunately there is a gieat deal of misunderstanding with regard to 
the treatment of this most threatening complication, and no clear modern 
statement has been made of the indications for operative treatment and 
of the conditions necessary for its safe performance Even now opinion is 
commonly based upon old review s of w orh earned out under extremely mixed 
conditions The result has been undue conservatism and many patients have 
been needlessly allowed to suffer permanent paralysis with its w retched and 
fatal sequelae 

Two main groups can be distinguished by their onset being early or late in 
relation to the disease of the spinal column 

A Early associated with the primary acti\ itj of the spinal lesion 
B Late after, sometimes long after, the disease has apparently been 
arrested and the patient has left hospital 
This grouping has practical value for, generally speaking, the cases with 
early onset differ from those arising at a later stage Group B can with 
advantage he divided into two subgroups on aetiology 

Group A. 

Paraplegia often arises quite earl} in the disease, indeed, in adults, some 
awkwardness in walking due to incoordination and spasticitj is not uncom 
monly the first arresting symptom, see Case C M This is seldom so in 
children, both because paraplegia appears reJatn eh late and because the 
canes is discovered earlier More attention is paid to backache in children 
than m adults Indeed, paraplegia in children is becoming \ ery rare m many 
places on account of early diagnosis and effectiv c treatment 

Case CM Male, aged 19 Admitted to tho W uigfield Morris Orthopaedic Hospital, 
12 January 1921 

History Kj phosis in dorsal region present for on indefinite period Onset of loss of 
power in both legs commencing three weeks before admission Patient walked up to 
Out Patient Dipnrtmrnt with spastic gait 

\ ray (12i21) Bodies of D b, 7, and 8 largel\ destroyed Abscess shadow 
Voluntary power — It and L legs ml Spasms — It and L kgs -p-j- Sensation 

1 Butler, It U , Paraplegia in Pott’s Disease with special rt ferrnco to {lie Pathology and 
Itiology’, British Journal of Surgery, \ol 22, no 8S, 1935 



on POTTS PARAPLEGIA 

light touch lost below 8th dorsal Sphincters not affected Reflexes — abdominals 

minus knee jerks + + + ankle jerks + + 4- Wassermann — negativ e 

Despite immobilization on spinal frame the paraly sis deepened and became complete, 
motor sensory and sphincter 

28 i 21 Laminectomy and graft D 6 7 and 8 spines and laminae removed Dura 
pushed through opening at once and began to pulsate well Prominence palpable in 
front of cord This had clearly compressed the cord against the laminae Tibial graft 
fitted to bridge the gap from two spines above to two spmes below Many transverse 
cuts to make it fit Immediate result sensation and muscular control of the lower limbs 
recovered the same evening but this improvement was not maintained, and in two or 
three weeks there was complete sensory and motor paralysis and incontinence 

12 vi 21 Enlargement downwards of lamm 
ectomy opening without damage to graft Graft 
and membranes inspected The theca was found 
projecting backwards tlirougli the laminectomy 
opening and pushed against the lamina at the 
lower edge of this opening It was found possible 
to remove enough of this lamina by undercutting 
the graft 

Fig 145 indicates the state of affairs at the 
end of the first decompression Fig 1-10 shows 
the compression found at the second operation 
owing to increased accumulation m front of the 
theca It was noteworthy that tl e graft was 
rounded cov ered with a v ascular fibrous mem 
brane and had retained its arch it appeared to 
form an extremely strong and fully adequate 
internal splint 

14 v n 21 Incontinence of urine and faeces 
ceased 

30 xu 21 Complete recov ery of sensation and 
sphincter control partial control of voluntary 
power 

12 xu 22 6ettmg up in spinal support anil 
calipers and learning to walk 

21 m 23 Great improvement in walking 
Fic ltd Case 1 C M 30 iv 23 Discharged 

3 in 26 A ery well indeed 

3 m 3 Tins patient is now perfectly well and activ e There is no trace of paraplegia 
1 ft lie has been at work for more than ten years 

Group B 

(0 Unsound healing Recrudescence of disease In this group paraplegia 
may occur a j ear or ev en less after a patient has been allow ed to get up The 
healing has been unsound and has given way before the pressure of body 
weight and strain of movement The risk of paraplegia from pressure associ 
ated w ith an insidious recrudescence of disease is indeed run by ev crj patient 
who is allowed to get up after an inadequate period of decubitus or with 
inadequate protection This furnishes an argument in favour of operative 
posterior fusion whenev er there is any doubt of the stability of the spine after 
the arrest of a lesion 

(u) Great deformity The other group is of much later and more insidious 
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occurrence and is associated with long continued extreme angulation of the 
column This group consists of adults only 
In some of these cases (B n) the cause is comparable to that which operates 
in the paraplegia of scoliosis, where the symptoms seem to be due to a pro 
longed stretching and dragging of the cord against an irregular and angled 
bony bed coupled with the varying stram transferred to the cord by flexion 
of the head and neck above, or by the pull on it from below via the sciatic 
nerves and associated with changes m posture This group is distinguished by 
a complete absence of any clinical signs of tuberculosis or radiological signs of 
compression Furthermore, Queckenstedt’s test is always negative 

THE CAUSES OF PARAPLEGIA 

1 Oedema 

There is considerable evidence of the existence of an early form of para 
plegia due to a change m the circulation of the cord in the neighbourhood of 
the lesion w ithout gross compression This is generally associated with the 
early and most active stage of the disease, when there is vascular engorge 
ment infiltration lymphatic obstruction, and as a rule, some mild circum 
ferential compression The paraplegia is ‘Transient and as quickly relieved 
by immobilization as is the Transient’ arthritis of the hip 

2 Compression 
From in front 

( 1 ) By abscess, which, by tracking backwards is producing extradural 
compression of the cord This condition is generally associated tctih 
radiographtc etidcnce of a tightly distended pre and para vertebral 
abscess (Fig 147) 

(n) By a granuloma or a collection of debris (or both) developing m the 
extradural space behind the spinal column uithout. radiological signs 
(in) By bone (a) by pressure from a sequestrum, winch has been pushed 
backwards by the increasing angulation 
(6) Pathological fracture dislocation 
(c) Extreme angular hyphos 

From behind By a granuloma or a collection of debris associated 
w ith disease of tlic nng rather than the column i e lateral articulations, 
pedicles, or laminae, often with little or no visible radiographic abnormality 

THE MARCH OF SYMPTOMS AND SIGNS 
The first symptoms of paraplegia are commonlv stiffness and aw kw ardness 
of gait The legs get more spastic and uncontrollable, until the patient is 
confined to bed Actually thus may help to arrest the progress of the para 
plegia , otherwise sphincter disturbances follow and about this time alteration 
m sensation can be detected Such is the usual progression because the cord is 
most often compressed from in front 
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At first the spastic limbs lie extended but if the pressure is severe or 
long maintained painful flexor spasms appear, producing the full picture of 
paraplegia in flexion which indicates a complete loss of conductivity of the 
pyramidal tracts In very exceptional cases the compression is sudden 
enough to cause an initial flaccid paralysis from spinal shock (Case H L ) 



Fig 147 F S Wale aged 23 Pre an 1 para vertebral abscess 


CasoHL Male aged 21 Fig 151. 

Sudden collapse of % crtebral bodj while patient was putting on boots causing com 
picto flaccid paralysis below lesion 

x 23 Lnmmectomy witlun n Fortnight Laminae of D 10, 11, and 12 removed J»o 
pulsation of cord below level of D 11 Definite flattening of cord and dura nt th< upper 
level of D 11 Coni below tins sicmod shrunken After full < xposure coni ami dura 
swelled out to normal size, but pulsation appeared loss in scope Then. npi>caml to lie 
a smooth rounded prominence in the region of D 11 tlmt was pushing the coni forwards 
but no granulation tissue w as found The lammectomv op< mug w as e\ « rv where made 
smooth A double graft cut from the L tibia was pi well bridging the opt mng from tho 
3 dorsal verb brae above to the lumbar v< rtibnio below 
iv 24 Xiplireetoim R (after 5 months haemntuna and recurrent high tempi rat urr) 
Stono removed with part of under 
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^ 24 Passed a stone X raj— no further stone visible 

xi 24 Massage and gentle mo\ ements to legs — improving Still incontinent Urine, 
occasional trace albumin 

i 25 Spinal support applied Xo pus in urine 
m 25 Muscular control and sensation returning Some pyuna 



Fig 151 H L Male aged 21 

n 25 L leg \ olimtarj control greatly improved Goes into spasm after a few 
minutes* effort Sensation stowlj improving Can tell when lie is being touched, but 
tin re is no tactile localization below knee Cannot distinguish between pm and finger 

R leg Control not so good as I, Cannot maintain extension of R knee Goes into 
spasm with verv slight provocation Sensation similar to L Can distinguish hot and 
cold fairh well 

vi 25 Control of legs improving Still eomplctelj incontinent Occasional nlbu 
mmuna 

vi 25 X raj shows graft intact 
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vii 25 Stood for a few minutes 

vni 25 W alks with one stick and one person helping Still has albuminuria Tern 
perature normal 

iv 26 Progress satisfactory, less ataxic TJnnc clear 

vi 2C Marked unprov ement in walking Pcrse\ ermg with exercises and re education 
vni 26 General condition good Discharged from W 31 0 H 
xu 27 Graft perfect No kyphos Paresis below D 7 nerve distribution Ineontm 
encc of urine and faeces Legs Bpastic Knee jerks plus Plantar reflex extensor 
u 30 Seen at Ins own home States that he is not entirely incontinent now 3\ alks 
with a rather spastic and incoordinate gait I oluntary power fair Ankle clonus R 
and L Patella clonus R and L Tight spasmodic TAR and L Knee jerks plus R 
and L Plantar reflex extensor Abdominal reflexes present Sensation to pinprick 
diminished below line of anterior superior spines 

n 36 Patient writes Mj general health remains very good, but I am unable to get 
about very much Activity is confined to operating iny Experiment'll Transmitting 
Station no other work of anv kind 

Urinary sepsis and pressure sores are common and very serious complica 
tions 

PROGNOSIS 

Group A. 

In Group A the paraplegia is directly associated with active tuberculosis, 
nevertheless the activity of the disease and its neurological complication are 
not fully interdependent for the paraplegia maj yield, though the tuber 
culosis proves fatal, or on the other hand the tuberculosis may heal and the 
paraplegia remain Of what value to most of us is life with permanent 
paraly sis to be alive and remain paralysed is doubtfully preferable to death 
from tuberculosis after recovery from paralysis' To quote Pott 1 

The pit lent becomes unhealthy, and languishing for some time under a variety of 
complaints dies in an exhausted, emaciated state , or, which is still worse, drags on a 
miserable existence confined to a great chair, or bed totally dopnv cd of the power of 
locomotion, and useless both to himself and others 

This m an infant is most melancholy to sec, m an adult most miserable to endure ’ 
Actually' the surgeon must accept more direct responsibility for paraplegia 
than for death, since he can almost alw ays avoid permanent paralysis but 
cannot always promote immunity In Group A though the paralysis js often 
complete, if the patient is seen in good time the paralysis is curable provided 
that the tuberculosis can be arrested There are very' rare exceptions to tins 
rule, of which an example is described by'Scddon 2 Other factors influencing 
prognosis are as follow s 
1. The age of the patient. 

Although a recent analysis of a large number of cases shows there is no 
relation betvv ecn the age of the patient and the prospect of the rccov cry of the 
paraplegia, it is the author’s opinion that if the prospect of life, in addition to 
that of recovery from paraplegia, is taken into account the prognw* will be 
much better in the y oung than in the old 
* Perciv all Polt (IRS) 1779 

5 feed Ion, Jinhsh Journal oj Surgrry, April 193*, \o! 22, no 


SS,p 774 
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2 The duration of the paraplegia 
It is safe to say that the longer the paraplegia has existed the less likelihood 
there is of recovery either by conserv ativ e or by operativ e treatment 
In Seddon s 1 series 13 recov ered after three months total motor paralysis 
11 after six months 3 complete and 1 incomplete recovery after nine months 

2 after one year 4 complete and 3 very incomplete recoveries in the second 
and subsequent years He says the chances of complete recovery from total 
motor paraly sis of more thin six months duration are extremely poor 

On the other hand the author feels very strongly that a patient who has 
been completely paralysed by a compression form of Pott s paraplegia and 
who has for some unhappy reason been allowed to remam completely para 
ly sed for many months ought to he given the chance of recovery however 
slight offered by relief from compression under conditions of uninterrupted 
immobilization 

In late onset paraplegia Butler has drawn attention to the association m his 
series of a high protein figure m the cerebrospinal fluid with a good prognosis 
This w ould support the author s belief that the paraplegias which are due to 
extra thecal recrudescence of the disease are more susceptible to treatment 
and more recoverable than those associated w ith the intrinsic changes within 
the cord following long contmued severe angulation of its bed 

3 The nature of the paraplegia 

(a) Motor loss The deeper the motor paralysis the less favourable the 
prognosis Partial paraly sis is more favourable than complete paraplegia in 
extension which indicates an incomplete pyramidal lesion while this is far 
more hopeful than paraplegia in flexion which means the complete loss of 
pyramidal conduction But the author does not go all the way with Seddon 
when he says we already know that complete loss of voluntary power result 
ing from paraplegia in flexion or flaccid paraly sis carries a hopeless prognosis 
Later he says in pathological dislocation and m compression by sequestrum 
the prognosis is almost hopeless as regards the paraly sis and generally so as 
regard*, life 2 On the other hand the author has in his own experience found 
exceptions to the hopeless prognosis given both in regard to flaccid paralysis 
(see Case H L \ and prolonged paralysis in flexion (see Case HB ) It is 
probable that exceptions occur in xegard to sequestrum pressure too The 
intensity and the duration of the compression must be the factors which de 
termme whether or not the cord can recover and the intensity of compression 
in Pott s disease is very rarely m any way comparable to the mortal crush of a 
fracture dislocation 

(6) Sensory The more complete the loss of sensation below the lesion the 
more unfav ourahle is the prognosis the motor tracts bear the brunt of the 
pressure except in the rare instances of pressure from behind 

* loc c t 

* S«lIon lowMer n a personal comm n cat on (1J33) agreed w th tl e author nal ocating 
operative re! cf of press re in such cases 
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(c) Sphincter control. This loss, too, indicates greater pressure, and for 
that reason a less favourable prognosis 

It is easy to be unduly depressed by a list of unfavourable signs and 
symptoms, and to adopt too gloomy a view with regard to the patient who 
presents them Pressure on the cord which has developed gradually is far less 
harmful than a sudden crush It is true that pressure severe enough to causo 
loss of all motor power, sensation and sphincter control is naturally more 
harmful than less pressure, but so long as pressure develops gradually it is not 
only its degree but also the length of its duration that makes for irreparable 
harm Total loss of conduction due to gradual compression does not carry a 
hopeless prognosis But there is no time to lose ' 

4. The illness of the patient. 

Apart from the above points the signs of active tuberculosis in general, of 
persistent activity of the local focus in spite of good general and local treat 
meat, or the presence of a secondarily infected discharging sinus are, of 
course, verj unfavourable features 

5. The treatment. 

Early diagnosis and prompt effective general and local treatment of the 
spinal tuberculosis make the onset and serious advance of paraplegia vcr> 
rare But if it does develop, the particular factor at work is discovered and 
eliminated (if necessary by operation) without delay sufficient to run the risk 
of permanent damage to the cord The author believes that the prompt skil 
ful treatment of the disease, coupled with the skilful treatment of the para- 
plegia, should it arise, and operativ e relief of the cord from pressure without 
undue delay will, with the rarest exceptions, eliminate the tragedy of per 
manent paraplegia The most important variable factor in paraplegia is the 
quality of the treatment 


DIAGNOSIS 

The diagnosis of Pott’s paraplegia in cases where the paraplegia itself brings 
the patient to hospital is the recognition of spinal tuberculosis ns the basic 
cause (see p 102 ) In most cases the diagnosis is clear from the history , cluucal 
examination and radiography, for as a rule the radiographs are characteristic 
of spinal canes, but X raj signs maj be anomalous or ev en absent Ev idence 
of erosion is absent or \ ray difficult to detect when the disease is main!) sub- 
penosteal, or affects the posterior surface of a bod} , or some other part of the 
vertebral ring The dev cJopment of pressure on the cord from a posterior 
subpenosteal granuloma or abscess without radiographic signs gives rise to 
the so called ‘spinal tumour sv ndromc 5 The diagnosis of tuberculosis as t he 
undcrlj ing cause then depends on other cv idence , but if the paraplegia is 
severe with a positive Queckcnstedt test and adequate localization, surgical 
decompression is indicated w ithout del a} , for rest m extension or In perexten- 
sion does not rehev c paraplegia in the ‘spinal tumour s\ ndromo ’ Sometimes 
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it may be difficult to decide especially m older patients, whether the under- 
lying disease is tuberculous or malignant (see Figs 152 a and b) 

Localization of the compression. 

The e\ idence of neurological examination and radiography commonly com 
bme to localize the compression If a tense para\ ertebral abscess is shown 



Fig 152 a IN Oman over CO Secondary carcinoma 


coinciding with the level of the neurological lesion it is evacuated by costo 
trans\ er^ectoray w lthout need for further localization , so, too, w hen there are 
clear radiographic indications for laminectomy But w hen the X raj e\ idence 
is less conclusiN e, it is alw ay s advisable to carry out QuecLenstedt’s test in 
order to pro\e compression, and incidentally to obtain cerebrospinal fluid for 
examination 

With this proof of compression and thorough neurological examination, 
localization is usually fairly exact but if the signs are equivocal hpiodol may 
come under consideration particularly as accurate locabzation is a erv desir 
able in tuberculosis in order to minimize the field of the laminectomy But on 
the other hand one must bear in mind that opening the theca is generally 
undesirable in this condition, and may be strongly contraindicated, thus the 
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lipiodol will remain and may later give rise to root pains There is however 
little fear of this if the best quality (spinal) lipiodol is used and if it is tested 
for colour by comparison with 

a tube of poppy seed before ' ‘ 

injection 

TREATMENT 

Preventive ^ 


First of all immediate general 
and local treatment for spinal 
canes with special attention to 
full extension or hyperextension 
is necessary In many places 
Pott .s paraplegia is becoming 
rare due to early diagnosis and 
prompt effective treatment 

General 



This is earned out on exactly 
the same lines as that described 
for the treatment of uncom 
plicated spinal canes with any 
necessary modifications described 
below 

The decision between con 
servative and operative 
treatment 

Group A One can rely upon 
a natural recovery with good 
general and good local conserv a 
ti\e treatment when the motor 
paralysis is not complete sensa 
tion is intact and some control of 
the sphincters retained particu 
Jarly w lien there is no radiological 
evidence of a tight para\ ertebral 
abscess 



I jo 15* b 


lor example a boy of IS comes in With a slighth spastic gait Uicrc are 
radiographic signs of canes m the nnd dorsal region but no obvious para 
\ ertebral abscess This patient is put or» a spinal frame in full extension w ith 
a moulded pad over the kvj lios In such a case the paral\sr> might be cx 
peeled to dimmish progressively starting within a few weeks nnd if this was 
borne out one w ould be confident that the cure w ould be com j lete 
On the other hand the prognosis is different in a fccoml t\ pc say that of a 
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w oman aged 23 with a complete motor paralysis m extension and with radio- 
graphic evidence of a tight paravertebral abscess together w ith mutual erosion 
of tw o mid dorsal vertebrae There is a history of advancing spasticity for the 
previous two months and the patient looks ill She is immediately put on a 
frame or, if the kyphos is too severe, on an accurately fitting plaster bed with 
kyphospad Insucha case can one rely on natural recoi cry within a reasonably 
short time’ Is it not probable, on the other hand, that for a period at least 
the debris of destruction wall accumulate and, since the paravertebral abscess is 
already tensely distended, will cause mcreasing pressure on the cord ? In such a 
case the author feels that the prognosis without operation is dubious and that 
every day’s delay increases the damage to the debcate structures of the cord, 
and makes it more likely that this damage will he partly or wholly irreparable 
In such a case his practice is to carry out costotransversectomy as soon as the 
patient is comfortably settled on her frame and improving in general condition 
Let us take a third example from Group B of a woman of 40 with complete 
loss of conduction, motor, sensory, and sphincter Her spinal tuberculosis 
was discovered late, she has already much local bone destruction with marked 
angulation and pathological dislocation, but there is no sign of a paravertebral 
abscess In such a case the author would regard the prognosis without 
operation as poor He would begin by immobilization on a Robert Jones’ 
frame with a kyphos pad to provide controlled extension and, as m all these 
cases, with the preparation of a ‘turning case’ , then, as soon as the patient is 
comfortably settled and fit for operation, would carry out laminectomy 
sufficiently long and wide to give good exposure in order that any steps 
necessary to relieve the cord from pressure may be taken, and follow this with 
posterior spinal grafting 

The following case shows that special circumstances may justify opera 
tion m a case when hope seems quite forlorn 

Case H B 

1 in 35 A woman with tliree years history of Pott a paraplegia with motor, sensor} , 
and sphincter loss All signs of tuberculous activity over Paraplegia m flexion with 
severe flexion deformities of the hips and knees Knee and ankle clonus Plantar 
reflexes extensors extreme spastic rigidity 

She had been in a special surgical and tuberculosis hospital for 9 months, going in with 
complete paraplegia and being discharged 9 months later with the paraplegia umm 
pro\ ed 

She was returned to the Islo of Wight and the notes say condition of patient nn 
altered complete paraplegia and incontinence 

Seen again by a surgeon m ix 34 who reported gone be} ond repair’ 

■Patient a state young married woman requiring constant si died nursing anti unable 
to return to husband and no hope of e\ cr doing so 

It was explained to th’ patient that so far as was known there was no hope of recovers 
and no hope of helping bar operation This caused her the greatest distress for the 
nftsons mentioned She was anxious that if there was tho least possibiht} of hope 
operation should bo carried out, however slight the hope 

It was decided that her attitude was reasonable and that an operation, which would 
otherwise have been unjustifiable, was justified 
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15 111 35 Operation laminectomy Four laminae remov ed The theca was Ijing in a 
narrow, rather tortuous bctl apparently surrounded bj firm old granulation tissue w Inch 
bulged bad ward into the wound The opening was carefully bev elled and smoothed 
A\ ithin a month sensation had improved 

2o iv 35 Patient still has incontinence of bowel and bladder, but now is conscious 
of desire to go to stool and unnate which she did not hav c> before Sensation has show n 
a phenomenal return being present equally o\ er the whole body except the dorsum and 
soles of feet which arc slightly hvpersensitiv e to pm pnek 
Spasms not nearly so marked Previously patient went into spasm when touched 
Now has v exy few spasms 
Reflexes not as active 

Adduction spasm lias become much less Patient can now adduct and abduct knees 
slightly herself 

13 v 35 Patient can mov e left foot in all directions Is o mo\ ement in right ankle but 
can move toes of right foot 

1G v 35 Can move hips slightly 

13 vi 35 Has about 5-10° range of moi ement m both knees Hypcrsensitiv cness 
to pm prick over plantar surfaces of feet not as marked as before Reflexes all less 
actn e 

5 vn 35 Hip spica applied Both legs in 

23 vu 35 Plaster wedged at knees 

30 vu 35 Plaster re wedged 

13 v»n 35 Plaster re wedged at knees 

1 8 xi 35 Operation Open tenotomy of hip flexors left Incision made along the 
anterior border of the ilium extending down the thigh All tight structures including 
the iliopsoas were cut Thigh then extended ns far as possible Patient has a fixed 
lumbar lordosis Put in plaster with left leg extended ns far as possible and right flexed 
on the pelvis 

19 i 36 Plaster to bo bivalved 

30 1 3G To go into the warm swimming bath for exercises 

28 n 3G Operation Under evipan and G and O, right knee manipulated into ex 
tension Guarding plaster then applied from groin to ankle with knee almost straight 

19 in 36 Plaster wedged Hi further extension 

31 in 36 To come out of plaster 
G v 36 W alking with caliper 

29 v 36 W nlking v cry well 

24 vi 36 Discharged from Wingfield Morns Orthopaedic Hospital 

15 u 37 Operation Elongation of Tendo Achilles R and L R TA lengthened b} 
open operation $ inch L TA lengthened by | inch Operation on R big toe Arthro 
desis of intcrplnlnngeol joint and lengthening of E P H Plaster applied to both feet 
8 ix 37 Re admitted to W MOH for rev ic\v No spasm of It leg muscles No 
sphinctcrdfsturbnnee Knee jerks R and L = +- -f- No ankle clonus Tlan tar reflexes 
extensor Discrimination of fine touch present on trunks and both 1c gs Hvpersensitiv o 
on 6oles of both feet Heat sensation present on both legs but rather iniprov ed on lateral 
aspect of R tlngh 

Needless to saj, the patient is delighted to be rt-dored to reasonable aetivitj and to 
life at home with her husband 

Group B. Here w c hav o to deal w itli two quite distinct groups of cases 
(i) Those due to compression 

(n) Those duo to Jong continued deformitv without compression 
Here an nnal> sis of the cause is obv iousl> the first step, exactly on the lines 
adopted for Group A, followed bj treatment on the same lines 
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In both subgroups we have to deal with a number of very severe deformities 
In such cases the radiological work is difficult but of most critical importance 
Stereoscopic lateral radiographs of the highest quality are necessary , and we 
ask of them a clear view of the boundaries of the spmal canal, both in order 
that we may see whether there is evidence of recrudescence of disease and so 
that we may visualize the spmal cord as it hes against the anterior wall of the 
canal, at the apex of the kyphos formed by what is left of the bodies with, 
perhaps, a ridge of bone or promment sequestrum (F lgs 1 53 and 1 54 ) In those 
cases in which there is no severe deformity , no ridge or sequestrum to be seen 
m the lateral view , we examine the A P stereos for evidence of a tense abscess 
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Fig 153 Diagrams showing two wajs in which pinching of the cord maj result 
from patl ological d slocation from Pott s disease in the thoracic region The 
shaded areas are thoso in which bone is destroy ed 
A Tire upper segment of the spine lias slipped downwards and forwards 
B The segment has slipped downwards and backwards 

Lumbar puncture the examination of the cerebrospinal fluid, and Queckcn 
stedt s test give further information Here again, as in Group A, the surgeon 
must discover pressure and take steps for its relief, bj eonservatne means if 
the clinical picture allows the time without risk or harm to the cord, but by 
operative means without delay when delay would involve risk of permanent 
neurological damage For the reasons mentioned the author does not agree 
with Butler m saj ing 

‘The only real test of ability to recover is to put the patient under treatment by 
fixation in recumbency as for active (persistent or recurrent) tuberculosis of the spine 
anti await results, whether such disease i^> clinically present or not \\ ttli the pass 
ago of time Type III paraplegia is then found to fall into one or other of two sub 
divisions 

Tvpc Ilia Late onset paraplegia recov enng on conserv ativ e treatment as for aetiv o 
tuberculosis of the spine 

Type III6 Late onset paraplegia not so recovering * 

Butler reports DC cases, of which 5S recovered, 3S did not The author is 
not in agreement with this policy of uncritical expectancy. He recommends 







POTT S PARAPLEGIA 239 

an early analysis of each case in order to discern as clearly as possible the 
cause of the paralysis, followed by a careful assessment of the value of 
operation, whether decompression or synostosis Synostosis diminishes the 
accumulation of debris by eliminating the grinding mo\ ement of respira- 
tion. and in so doing favours the arrest of the disease 





Tic 1 o 4 Draw mg showing pathological dislocation of tlio 
thoracic spine in Potts disease with pinching of tho 
cord Tho upper segment of tho 6pino has fallen down 
ward and forward o\cr the lower so that tlio bono 
compressing the cord is tho persisting postero inferior 
comer of a \ertrbral body winch has remained in posi 
tion forming tho apex of tho lower segment 

In regard to the ‘B group Butler lias drawn attention to the association 
in his series of a high protein figure in the lumbar cerebrospinal fluid with 
good prognosis /Table 20,1 This would support the author’s belief that tho 
paraplegias due to recrudescence of disease are more susceptible of treatment, 
and more recot erable than those associated w ith the late mechanical effects 
of severe angulation 


Summary of clinical picture. 

Partial motor paralvsis without any sensorv loss or sphincter derange- 
ment is favourable and can safely be watched for a time, which will be 
relatively brief if there is direct evidence of compression In complete 
motor paralysis the less the duration of paralysis, the less is the likelihood 
of permanent damage The deeper the motor parnh ms the less fa\ otirablo 
the prognosis Sensory loss, or loss of sphincter control, added to complete 
motor paralysis suggests that the pyramidal tracts, which bear the brunt of 
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anterior pressure, have been compressed more than is sufficient to stop their 
conduction 

Apart from these neurological points, signs of active tuberculosis in general, 
infection of the urinary system, deep or septic pressure sores, pregnancy, ill 
ness and old age are, of course, unfavourable features 

Table 26 


Protein of (he Cerebrospinal Fluid in Late Onset Paraplegia in Relation to 
End results of Treatment 


Serial number of 
patient 

Persistence of 
paraplegia prior 
to estimation 

Protein in 
cerebrospinal 
fluul * 

Result of further eonservattze treat 
merit of tl e paraplegia as for act tie 
tuberculous disease of the spine 

(S) oS 

Monti s 

4 

Q per lOOcc 

0 9 

Recovered 


<B) W N 

4 

04 

Recovered 


(B)DS 

1 

03 

Recovered 


(S) 68 

1 

0-24 

Recovered 1 


(B) E C 

3 

0 \o 

Recovered 


(B)JB 

12 

01 

Recovered 


(8) 99 

10 

0 1 


No recovery 

(S> 22 


ooa 

Recovered 


(B)JD 

10 

0 06 


No recovery 

(B)EB 

6 

0 05 


No recovery 

<S) 97 

2 

0 03 


No recovery 



0 015 


No recovery 


* formal 0 02-0 03 


The author agrees with Seddon when he says that the early case which does 
not recoier is usually a recoverable case gone wrong But in Pott’s para 
plegia the lack of recovery is very rarely due to some irreparable vascular or 
skeletal accident and ue shall allow recoverable cases to 1 go wrong ’ if ueacknow 
ledge any necessary association between persistent activity and persistent para 
plegia Seddon explains that paralysis becomes permanent because the disease 
persists for so long before final healing that the damage to the cord, reparable 
at first, ultimately becomes permanent The author would go a great deal 
further and say , with directional mtent, that in such cases activity' lias per- 
sisted and pressure on the cord has been allowed to coexist for longer than its 
delicate structure can tolerate Seddon ’s words seem to the author to carry 
an implication, that pressure cannot, or should not, be relieved during the 
activity of tuberculosis of the spine It is true that operation is contra- 
indicated, laminectomy most particularly , during the activity of disease m 
clinics where operation involves interruption of the accuracy or continuity of 
immobilization But modem orthopaedic technique has eliminated this very 
serious drawback 

should never forget the long lag between the cessation of activity and 
the relief or even diminution of pressure It is no longer excusable to allow’ 
continued compression of the cord when the damage is each week becoming 
more irreparable, to allow further pressure to develop, perhaps to watch 
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progressive exhaustion from painful spasms and to let the urinary sj stem 
become infected Decompression may now be indicated e\en during the 
active stage of the disease, for the continuity of immobilization has swung 
the balance in favour of operation, and one can aim at earlier relief of the 
cord without fear of aggravating the local tuberculosis 

The nursing of a paraplegic patient. 

First comes the need for complete immobilization , and, m order to ensure 
this, for a much more stringent yet protects e form of splintage than suffices 
for uncomplicated spinal caries In practice this may m\ olve the complete 
enclosure of the lower limbs in plaster, for anything short of this maj fail to 
cut out the flexor spasms This advice is given with full knowledge that it 
used to be taught, and perhaps still is, that to enclose insensitive limbs in 
plaster was thoroughly wrong on account of the liability to the development 
of pressure sores, perforating because painless The relief given from the 
distress and weariness of flexor spasms is verj great, and the method is safe 
with two prov isos regarding the plaster technique and the subsequent watch 
ful care The former is what maj be described as the ‘Shropshire technique, 
for it w as w orbed out at Baschurch bj Miss Hunt The patient’s low er limbs 
are first firmly and very evenlj bandaged oier a thick wrapping of cotton 
w ool, then ov er this is placed a further layer of w ool and finally the plaster of 
Pans is most evenlj applied and carefullj moulded This is the first point — 
the stringent jet protects c, immobilization the second point concerns a 
careful watch upon the patient All spasms should disappear m 24 or 48 hours 
as a result of the immobilization together with the complete elimination of 
anj senswy stimuli from the skin Anj continuation of spasms means either 
that the immobilization is incomplete or that there is some point of pressure 
sufficient to excite reflex spasms, this calls for the immediate remov al of the 
plaster in order to find and eliminate the point of pressure for it will otherw ise 
quicklj bring about a sore 

After a successful application, the spasms are lost, the patient is at rest, 
comfortable by daj and sleeping well at night , but a most careful w atch must 
still be kept up The nursing staff must understand that the warning 
sj mptoms of a sore wall be represented bj a brief reappearance of spasms, or 
even just a little restlessness at night, and perhaps onlj for one night 1 It is, 
indeed, essential to recognize that the w armng is of short duration The reflex 
spasms result from irritation of the sensorj nen e endings in the skin, and 
this occurs onlj during the few hours when the pressure is enough to redden 
and irritate the skin, but not to deaden and perforate it The reflex spasms are 
reinitiated bj this irritating pressure on the skin, but, if the pressure con- 
tinues, the irritation soon ceases because the seiworj end organs are cut out 
Therefore, unless immediate action is taken and the w hole plaster remo\ ed on 
what to the uninitiated would appear a negligible symptom, the skin is pone 
trated and a deep pressure sore develops 

The success of a hospital in prev enting the development of pressure sores m 
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these difficult cases, and, indeed in all the many cases on plaster beds or on 
frames, depends on the alertness of the probationer nurse to observe, and to 
record with emphasis, a hint which, unless so emphasized, appears trifling and 
may fail to arrest attention For the smallest change from rest to restlessness 
may be the only naming of what will quickly and silently become a deep and 
septic sore It is for the nurse first to notice a return of spasms or a little 
restlessness, then to enter the matter m the mght report and in some way to 
draw attention to the significance of her observation 

The bladder. 

Interference with bladder function alway s involves a decision as to whether 
the bladder should be drained suprapubically, by tied in catheter, or by 
repeated catheterization The bladder receives sympathetic supply from 
Lumbar 1 and 2 cord segments This relaxes the detrusor and closes the 
sphincter The parasympathetic supply is from Sacral 2 and 3 This con 
tracts the detrusor and opens the sphincter, therefore if the lesion of the cord is 
above cord segment Lumbar 1 it is reasonable to expect the development, in 
the course of a few week'* of a cord reflex capable of emptying the bladder 
periodically, l e an ‘automatic bladder’ If, on the other hand the sacral 
segment of the cord has been crushed at the level of the 1st lumbar 
vertebra the parasympathetic innervation is lost and automatic bladder 
function cannot develop because the sympathetic is unopposed In these 
cases early suprapubic drainage should be instituted and the bladder lrn 
gated from the urethra and out through the suprapubic tube Prolonged 
use of a tied up urethral catheter has drawbacks m that it often sets up 
urethritis with ascending complications Regular periodic catheterization 
with all aseptic precautions, including handling the catheter with dissecting 
forceps only is safe in these cases even for a prolonged period 

Operative 

It need hardly be repeated that the basis of treatment of all cases of Pott’s 
paraplegia is immobilization and general treatment for tuberculosis, that in 
some this is the only treatment that will be required, but that m others 
recovery from paralysis can only be attained by operation The field for 
operation is w ider and its benefit greater now that the indications for one or 
other method of decompression are recognized and the chosen operation per 
formed without risk of straining the diseased spine or impairing its stability 
There is a tremendously strong argument for early spmal decompression m 
selected cases if it can be accomplished with reasonable safety, as indeed it 
can In what percentage of recoverable paraplegias the compression factor is 
gross it is impossible to state Even when it is severe, howev er, it would seem 
likely that its relief gives the best prospect of restoration of the function of 
the cord and a very good prospect provided that the compression has not been 
too long maintained The author s attitude, therefore, is to look very critic 
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ally upon all eases of paraplegia, with clear ideas as to the indication for 
operation 

When the patient has been accurately and comfortably immobilized on a 
spinal frame or plaster bed, and the turning case made ready, the points for 
and against operation must be considered If the patient is reasonably fit and 
u ell, one is free to operate soon On the other hand, if the patient is ill a pre 
hminary period of rest and general treatment is \ ery desirable But ex en so 
one may be driven to a compromise between premature operation from the 
point of new of the patient, and delay which may prejudice the recovery of 
the cord In such cases the threat to the \ lability of the cord and the dangers 
of the complications of severe paraplegia must be balanced against the poor 
or incomplete reaction of the patient 

The next consideration concerns the relationship between the onset and 
duration of the paraly sis and the period and efficacy of the immobilization 
One must clearly not operate on a patient w hose paraplegia is relatn ely mild, 
who has not been adequately immobilized, and in whom there is no tense 
paravertebral abscess On the other hand, the author w ould advocate opera- 
tion in a case where the paraplegia was complete and a tense panuertebral 
abscess was present, whether there had or had not been adequate immobiliza 
tion Betw een these two ty pes there is a great variety of clinical pictures, and 
the decision will often call for much thought and very careful study of first- 
class stereoscopic radiographs 

In one case the surgeon may decide to postpone operation on account of 
what may be termed a non reactive condition , in another he may feel that the 
patient is m for a long period of smouldering disease, and that to w ait for a 
natural improvement would be to allow the cord to suffer irrecox erable damage 
The author feels that on the whole it is better to operate on n certain number 
of cases that w ould perhaps reco\ er w ithout operation than to run serious risk 
of permanent irreparable damage to the cord through hesitation and delay 

In the absence of radiological eudenee of pressure the .author would most 
carefully watch progress and, generally, am\c at his decision during the first 
month , occasionally* the decision might be postponed for a second or even a 
third month follow mg the onset of paraplegia To wait until six months have 
passed is, to his mind, disastrously w rong 1 For the delay may allow the initial 
damage to become irreparable, a disaster ax oidable by reasonably early’ radical 
relief 

Paraplegia becomes permanent and irreparable because the pressure on the 
cord has increased with the ad\ance of the disease, and then remained for a 
long time undimiimhed Forsomctime after general xitahty- lias been restored 
the tissues in the infected area arc still giving ground’ There is a lag in the 
arrest of erosion, and cien after (his another lag in the subsequent diminution of 
■pressure 

The author agrees auth Butler in believing that many irrecoverable 
paraplegias are established because disease persists and toxic, i n«cular, or 
mechanical effects upon the cord become profound and irreparable 
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Indications for operation. 

1 From the neurological point of ti etc paraplegia 

(а) arising m a case of spinal caries which is being efficiently treated, or 

(б) increasing or unimproved m spite of efficient treatment, or 

(c) already se\ ere 

2 From the radiological standpoint paraplegia associated Tilth X ray 
evidence (or suggestion) of compression 

(а) by a tense paravertebral abscess and 

(б) by a bonj angle or ndge or sequestrum or by posterior disease 

In some patients the recognition of posterior osseous disease invisible m 
radiographs will depend on the recognition, clinically, that the sensory tracts 
are the most severely affected 

Finally, there are the few patients who h*ne been completely paralysed by 
Pott s paraplegia and who have for some unhappy reason, been allowed to 
remain completely paralysed for many months The author feels strongly 
that they ought to be given the chance of recoveiy, however shght offered by 
a very careful and adequate laminectomy under conditions of uninterrupted 
immobilization The prognosis may be gloomy and the hope forlorn, but at 
the w orst the patient w ill ha\ e the satisfaction of knowing that no stone has 
been left unturned Case H B is an outstanding example of the value of 
giving weight to the patient’s personal pomt of view 

The consen ative treatment of Pott’s paraplegia demands a staff skilled in 
the orthopaedic splintage and nursing of the pnmary disease and m neuro 
logical investigation 

The surgery of paraplegia demands a skill and experience in spinal surgery 
with a highly trained team and a well equipped theatre served by a staff 
whose aseptic technique is beyond question Indeed, the decision betw een the 
continuance of conservative treatment or operation demands much expen 
ence knowledge and wisdom and the choice can only and rightly be free if 
the surgeon has full and true confidence in his operative skill and judgement, 
in his team, and his equipment 

Operations 

1 Aspiration of a paravertebral abscess This has been recommended 
(Calot), hut the author has ne\er employed the method, and feels that it is 
far better to do a costotransversectomj , partly on account of the difficulties 
and dangers of the aspiration, but mainly because of his experience m a con 
siderable number of costotransversectomies that the abscess contents are not 
of the kind w hich flow through a cannula 

2. Costotransversectomy. This is the operation most often indicated 
and most likely to be helpful Its indication is a paravertebral abscess w hich 
appears tense from its spherical or fusiform shape Asj mmetrj does not mean 
lack of pressure One side will often appear tho larger, and naturally this is 
an indication for can-} mg out the costotransi ersectomj on the side of the 
large bulge 
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3. Laminectomy. For decompression m the absence of radiological 
evidence of a paravertebral abscess 

4. Posterior spinal fusion (see spinal caries) Indicated in Pott's para- 
plegia after the relief of pressure 

(а) To restore stability in the spine and to provide strong permanent im- 
mobilization of the whole of the diseased segment 

(б) Especially in mid and low dorsal disease in order to stop the grinding 
effect of respiration with the result of daily addition to the debris of the 
abscess 

Now and then perhaps laminectomy may be combined with a grafting 
operation, but only m cases where the general condition of the patient w arrants 
the dual procedure Otherwise grafting is carried out at a subsequent session 
In certain cases of Pott’s disease, e g following the recov ery of paraplegia 
under general treatment, where the necessity for a subsequent laminectomy 
may arise the author carries out a unilateral (right) posterior spinal fusion, 
for this provides stability without interfering with subsequent access to the 
spinal eord by hemi larameetomj if necessary 

Operative technique 

Maintenance of uninterrupted immobilization. For more than twenty 
jears the author has employed a technique of splintage, in which, by the use 
of a turning case (see p 128), (he spine is fully protected from any motcmcnl 
before, during , and after the operation The patient is anaesthetized on his 
frame, or, m the cases of sharp angular kyphos, on his plaster bed , his turning 
case is then put on, strapped into place, and the patient turned (Figs 81 a 
and 6) The anaesthetist arranges the flannel bandages between the anaes- 
thetic bars so as to support the patient s forehead When the turning case is 
first laid in place, but before the patient is turned, it is \ eiy important for tho 
anaesthetist to make sure that the edge of the turning-case cannot press on 
the patient’s neck or axilla 

Warmth. In this operation, ns in others in which a good deal of the body 
is covered only with sterile towels, the patient is kept warm by means of 
thickly padded sterile towels, which have been pre heated 

Costotransversectomy. 

The side w ith the greater abscess shadow is chosen An incision 3 inches 
long is made on the line of the rib with its spinal articulation at the level of 
tho greatest breadth of the shadow The centre of the incision is at the outer 
edge of the erector spinae The muscles arc split and retracted ami the dis 
section is carried to, and through, the periosteum along the middle of the back 
of tho rib The periosteum is then verv carefully and gently raised off tho 
posterior surface, the upper and lower edges, and finally off tho anterior sur- 
face of the nb At this point it is w isc to m«ert a long gauze sw ab betn ecn tho 
rib and the periosteum The rib is then dtv ided about 2 inches from the tip of 
the transverse process The value of the gauze swab is now apparent as it 
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prevents the sharp, often needle like projections on the cut rib ends from 
penetrating the pleura At this point, therefore, it is well to bevel off the end 
of the peripheral portion of the rib smoothly and carefully The inner segment 
is now grasped by lion forceps, and the periosteum and soft tissues separated 
from it by a blunt dissector , the final separation may require a knife, on 
account of its ligamentous attachments, or the carefully controlled use of a 
£ inch gouge It is not alwaj s necessary to divide the transv erse process The 
abscess can now be opened by blunt dissection which should be kept close to 
the vertebral body The opemng should be wide enough to enable adequate 
exploration of the cavity, and the removal of all debris and any sequestra 
Ligation or division of the neurovascular bundle has never been found 
necessary by the author After a thorough evacuation the author sometimes 
closes the wound completely, and in others, particularly if the pressure has 
been severe, he leaves a rubber drain or a vaseline gauze wick in for twentj - 
four or forty eight hours to avoid any possible secondary pressure After 
treatment the skin ls'jmmted with the special paint (p 25) and, if a sinus 
forms, the aseptic and antiseptic technique is carried out on the scrupulous 
lines there described 

Laminectomy and graft operation combined. 

The exact identification of the spines to be attacked w ill have been assured 
by previous localizing lateral radiographs The incision is slightly to the left 
side so as to keep the scar away from the spinous processes, and to allow of the 
motor saw being used unhampered by retractors on the surgeon’s side Tho 
skin and subcutaneous tissue are lifted from the deep fascia and reflected 
away from the surgeon beyond the line of spinous processes, and the skin 
edges are then closely and smoothly covered with thin green towels 

An incision is next made on to the apex of each spinous process and carried, 
by a dip of the point of the knife, through the mterspinous ligaments over an 
area covering generally the three spinous processes of the laminectomy area, 
with in addition tv o above and tv o below Since the line of processes is often 
disordered bj caries, and since it is best to make the incision run exactly over 
the apex of each process it is helpful to define each process as the incision 
reaches it bj gripping it between the points of a pair of toothed, dissecting 
forceps held in the left hand The motor sav is then taken, and two incisions 
are made mto each spinous process forwards and slightly outwards, to right 
and to left These saw cuts are clearly shown in Fig 155a They start in the 
knife cut and separate a thick flake of bone from the spinous process on each 
side When each process has been dealt with in this v ay the saw is laid aside 
and a chisel the same width as the laminae, is used to complete the separation 
of the lateral flakes of hone from the central part of each spinous process, and 
then to carry these flakes outwards, the chisel travelling subpenosteally 
across the laminae The author uses a broad chisel so that it cannot easilj 
slip betv ecn the laminae, and so sharp that it can be used gently without dis 
turlnng the diseased spine Each time the chisel travels outw ards the space 
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between it and the spinous process is packed w ith gauze, so that by the time 
the upper end is reached there is a thick packing all the way up that side 
The other side is then treated in the same way (Fig 1554) The laminae are 
only fully exposed where they are to be removed In the case of the tu o 
spines above and below, the displacement of the flake of bone and periosteum 
does not go far beyond the base of the spinous process 
The central two or three spinous processes are then removed, preferably by 
giant nibbling forceps, and m this step and all others the bone is cut clean by 
power without suspicion of wrench or leverage which might disturb the area 
of disease By further gradual nibbling the two or three laminae are removed 



Fjo 155a Fig 1556 

Fig 155a Showing motor saw cuts into a spinous process 
Fig 1556 State of affairs after reflection of osteoperiosteal flaps in tho area of tho laminectomy 


cleanly and fairly widely , but the preservation of the stability' given by the 
lateral articulations is most desirable It is all to the good if their exposure 
can be made to bring about their fusion 
Further procedure w ill depend upon the cause of pressure as prev lously 
discovered by X-rays or found at operation In Pott’s paraplegia the source 
of pressure is evtrathecal and it is ordinarily useless and, in the presence of 
infected pas or debris, dangerous to open the theca 

It is essential to make the laminectomy opening wide and long enough to 
relieve all the pressure present or at all likely to occur Case C 51 is an in- 
stance of a laminectomy opening w hich w as not long enough , though now the 
author recognizes that costotransv erscctomy w ould hare cured the paraplegia 
as quickly', more certainly, and more safely than laminectomy ’ But in tins in- 
stance, tho pressure w as great and had been increasing rapidly, and it is there- 
fore likely that either a temporary’ tuberculous sinus w ould lm o formed, or 
else the costotransversectomy would have had to be repeated 

The author docs not think lie has ever had to remove more than three, or 
perhaps four, laminae for Pott’s paraplegia Ho docs not open the dura, but 
‘seeks’ gently round it to identify the source of pressure and deal with it 
He sometimes evacuates a mass of caseous or carious debris from the side or 
the front of the theca with a small spoon 
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Next comes the graft The length and shape of the grafts required are 
recorded bj bending a probe and two ‘Albee ’ grafts about finch wide are cut 
from the tibia If straight grafts will fit they are put in with the periosteal 
surface deep— that is with the smooth limiting membrane turned towards the 
theca If the spine is straight or only moderately kyphotic, this gives plenty 
of clearance at the site of the lesion, because the grafts are earned fairly high 
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no 166 Showing grafts br dguig defect left by fammectoinj with their lateral osteogenetic 
hosts 


Fig 157 Diagrarrcmat e coronal sect on of 6pmous processes and graft with \ertebrac and area, 
of laminectoioj indicated A Graft a well supported on spines B At ea of laminectomy 

up on the spinous processes above and below If on the other hand, there is 
much angular curvature, one of two methods must be used 

(а) Shaped grafts to fit the angulation This means using the broadest 
part of the tibia and not sparing the crest 

(б) Flexible grafts (when a graft of sufficient length and angulation is un 
obtainable) prepared either by the earlier method of multiple transverse cuts 
about ^ inch apart an the medullary side of an Albee graft (and for this a very 
fast running saw is advisable), or by a technique in which one makes a number 
of parallel longitudinal cuts into the tibia ,g mch apart after a trans\ erse cut 
be} ond each end fi\ e or six thin and fairly flexible Albee grafts can be lifted 
from the tibia Three of these are used on each side bke laminated springs flexed 
to fit the angulation and firmly held to the spinous processes abo\ e and below 
bj suturing The author prefers to use a number of completely separate leaves 

When the grafts are firmly in place, and one has made sure that there is 
plenty of space between then: deep surface and the theca, the edges of the 
supraspinous ligament are sewn together over the grafts (Fig 15(1), the 
lateral flakes of bone from each spinous process are thus brought into contact 
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with the grafts Just previous to this, if there are one or more prominent 
spmous processes, they are nipped across with bone cutting forceps and bent 
under the suture line This procedure makes for comfort and safeguards the 
skin from pressure The operation is completed fry suture of the skin of the 
back and the leg Dressings and carefully graded layers of wool are then 
applied, the frame or plaster bed is laid in position, the straps are pulled up, 
and the patient is ‘re turned 

After-treatment. 

The patient remains on his frame or plaster bed for three or four months 
He is turned, whenever necessary by the method described (the routine m all 
cases of spinal canes) and each time the utmost care must be devoted to the 
exact adjustment and soft smooth padding of spinal frame or plaster bed 

Finally the author would emphasize three things 

1 He bcliev es that if laminectomy is to be employ ed for Pott’s paraplegia it 
should be supplemented by grafting at the same or a subsequent, session 

2 Good technique in such grafting is vital for the grafts have to bridge the 
laminectomy opening without absorption, and because the strain on 
grafts in Pott’s disease is often great Therefore the grafts must be 
strong and be given as much contact with bone as possible, or there will 
be risk of their absorption or fracture It is for this purpose that tho 
author separates from each spinous process lateral flakes of bone with 
their periosteum intact At the end of the operation these lie with their 
raw surfaces in contact with the grafts providing an almost continuous 
senes of ossific nodes 

3 The continuous immobilization of the whole spine before, during, and 
after operation 

THE END-RESULTS AND THEIR LESSON 

The disastrous results of operation in Pott’s paraplegia without uninter 
rupted and accurate immobilization have brought about a conservative 
trend nfi opinion which w as thorough}] justified m the past, hut j? ne huger 
justified The result of this conservatism has been that mam patients 
recoier from tuberculosis, but not from paraplegia , a larger number die 
paralysed, their death due more to the paraplegia than to the tuberculosis 
In some of the cases in Group A, there is delayed nrrest of the disease, 
it is, indeed, a universal experience in regard to tuberculosis in all parts 
of the body that a local focus may show persistent activity and increasing 
destruction of bone for some months after the institution of good general and 
local treatment Far more unfavourable are those few patients who fail 
altogether to respond to treatment, they go dow nhdl until they die And 
there are cases m which paraplegia adds to the severity of tho illness with 
painful oft repeated flexor spasms making rest impossible, and pressure sores 
adding septic absorption to the general illness Butler gives the mortality' of 
Group A ns something like 30 per cent m lus personal experience, and say s of 
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this fraction that about one third die from general spread of tuberculosis 
In some of his cases the tuberculosis was complicated by septic absorption 
from sores and the two diseases combmed to kill the patient 
Early expert treatment can minimize this loss 

Paraplegia maj persist solely because operative relief of ike cord from 
pressure ts gtten too late or not at all 

The group of patients who respond slowly and in whom for months the 
pressure on the cord may be increasing rather than diminishing presents to 
the author a \erj strong argument m favour of relatively early relief of the 
cord from pressure (generally by costotransversectomy) For in such cases 
the compression is generally due to the gradual accumulation under tension of 
the products of chrome inflammation and erosion Relief from this compres 
sion can come in two ways quicklj by operation or very, very slow ly and 
after long delay as a result of first the arrest of inflammation and erosion and 
then the slow mspissation of the abscess When first class surgical skill backed 
bj orthopaedic technique and equipment are available there should be no 
further hesitation But the combination is essential Operation however 
skilful without associated splintage based upon experience of spinal disease 
and its immobilization is futile and the dangers associated with unskilful 
operation maj ell be greater than those of leaving the spinal cord compressed 
sine die In a word the treatment of Pott s paraplegia demands first class 
orthopaedic surgery 

The end results of operations for bone and joint tuberculosis done not as an 
incident in a long programme of conservative treatment but w ithout regard 
to immobilization and after care are bad and of all such operations lamin 
ectomj for paraplegia is the most disastrous The stability of the spme at the 
site of the lesion is precarious and anaesthesia abohshes the protection of the 
voluntary muscles thus there is danger of crushing the diseased bone or of 
subluxation These dangers are present during operation be it costotrans 
versectomy or laminectomy Furthermore after laminectomy the stability 
of the spine is even further reduced Onlj continuous expert immobilization 
can eliminate these risks Seddon has done great service in emphasizing the 
\ alue of conservative measures m paraplegia m collecting his cases he cast 
his net wide and w as very deeply shocked by the results of lammectomj done 
for Pott s paraplegia with interruption of immobilization or worse without 
immobilization His references to surgical measures are therefore coloured 
bj his disgust at the results of indiscriminate operating but lie disparages 
operations undid j when he might more helpfully ha\e distinguished good 
surgerj from had It is mdeed true that laminectomy as au isolated pro 
cedure for Pott s paraplegia cannot be too severely condemned Opcralne 
decompression of the cord by coslotransiersectomy and it e evacuation of a tense 
paraiertebral abscess or less often by lamneclomy can be a procedure of tie 
utnost talue provided Hat tie operation is carried out in association talk itn 
interrupted and adequate immobilisation of 0 e spine before during and for 
montl 8 after tie operation 



APPENDIX 


THE ROBERT JONES FRAMES 

These are of two types — for the spine and the hip — but the mam principle's of construe 
tion are the same 


HINGE 


In each case the frame, as shown 
vertical bars joined by four 
transverse bars These bars are 
made of ‘black iron m three 
sizes — 1± x | inch, 1 x i inch, 
and f x ft inch The weight of 
material used \anes in proper 
tion to the size of the frame the 
bars must be sufficiently rigid 
to bear the w eight of the patient 
without sagging when the frame 
is supported on blocks 

The object of the loin bar 
{on Oxford addition between 
the nipple and pelvic bars) is 
to improve the fit of the saddle 
in this region the transverse 
nipple, loin, and pelvic bars are 
made of 1 x £ inch black iron 
or mild steel ’ (J x Jinch in very 
small frames) and nv eted to the 
mam bars The distance between 
the nipple and pelv 10 bars v ancs 
with the height of the patient 

Tlio thigh and ankle bare are 
also made from black iron’ or 
‘mild steel (} x $ inch or } x J 
inch) and to these are attached 
the knock knee’ and extension 
bar which is made from 1 inch 
round iron 

The nipple and pclv ic bars are 
hinged to open outwards and 
backwards, being ordinnnlj held 
in placo bj a } inch wing nut 
This hinge is another Oxford in 
novation to ehmmati the ncces 
sitj for tlio frequent wringing 
of these bars, anil the periodic 
breakage that results The re- 
moval of the wing nut allows tlio bars to full back 1 ho hinges 
flaps* 

Tlio pclv ic bar has a stud ]a»t below the hmgi , nnd onothi 
groin straps are fixed The mppl » bar has 


the diagram, see Fig 1 58 consists of two 



fie 1 >f 


' 1 inch steel ‘back 


front , to these the 
i-cpanded perforated mil through which 
the shoulder straps ore double passed brfon being tied 
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A head piece may be added to the frame, made of material similar to the rest of the 
main, bars , it is fixed to the frame by i inch bolts passed through one of the drill holes 
shown in each vertical bar between the mpple and loin bars A sunken head piece lies 
parallel with the top of the frame, but, if hyperextension of the neck is not required, the 
bars of the head piece are bent to bring it up to tho lex el of the saddle No padding is 
needed in tho head piece, for the leather is so fitted to the head piece as to form a cup 
shaped depression 

In the spinal frame the mam bars are all fixed In the single {or double) abduction 
frames one or both mam bars are jointed opposite one hip (or both), and a bolt, with 
wing nut, passes through one of a senes of holes in the transx erse distance piece 

The saddle is co\ered in front with basil leather, which presents a smooth surface to 
the skin and with cam as on the under side It is tightly and e\ enly packed with horse 
hair or flock 


HOW TO MAKE A PLASTER BED AND A TURNING -CASE 
Materials 

1 Plaster of Pans This can be of the relatix ely incxpcnsix o quality known as 

Coarse’ 

2 Fabrics 

(а) Brown cotton wool to protect tho spine while the plaster bed is being made 

(б) White house flannel’, on which the plaster is moulded 

(c) A coarse Hessian known as Scrim , cut into suitable strips for easy hand 
ling say a yard long by 6 or 8 inches wide for the lower limbs, and shorter 
wider strips for the trunk 

(d) Gamgee tissue for the final lining of the plaster bed 

3 Reinforcement 

Malleable iron bars \ x £ mch 

Plaster bed 

The plaster of Pam is mixed in a large bowl into a fairly thick cream by stirring about 
3J lb into 1 quart of warm water A sufficient number of strips of scrim liaie been 
prepared to allow for at least six layers 

TJie patient lies prone on a table If the head is to be included (as is necessary in mid 
or high dorsal and cervical disease) it is supported by pillows and sandbags under the 
face and forehead till the required degree of extension or hyperextension, of the neck is 
obtained The legs are suitably abducted and the feet lie over the end of the table 
approximately at a right angle with the legs Soft brown wool is placed along the spine 
and tho whole dorsal surface of the patient is covered with a piece of house flannel 
Enough of this material should be allowed to cox er the trunk and lower limbs com 
plctely and allow a little ox erlap to turn back at the edges of the plaster bed m the nud 
line of the flanks and lateral aspects of tho lower limbs 

The strips of senm are now in turn immersed in the plaster cream and then applied to 
tho house flannel covering the patient Lacli strip should bo xery lightly squeezed 
before application, as excess of plaster tends to make tho bed brittle Each lay er is xv ell 
rubbed into the preceding one with the hands and the bed is moulded carefully to the 
patient s body The edges of the bed oxerlsp the midline of the flanks and loxver limbs 
slightly and are turned back cox ered with the flannel, so as to thicken these edges somo 
xvhat When tho bed is sufficiently strong tho plaster is allowed to set sufficiently to 
enable it to be remox ed from the patient without giving way The house flannel forma 
an integral part of the bed and comes away with it, the brown wool being left behind 
The bed js then trimmed with a sharp knife in the fork and round the axillae 
A metal bar 13 bent at each end to fit the back of each leg piece and is fixed across 
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between the leg portions below the knee level bj means of ordinary plaster bandages 
with which the whole bar is covered This imparts stability and facilitates handling 

’When thoroughly dry the bed is lined with gamgee tissue cut to the required shape, 
and is then ready for use 

Turning- case. 

The same materials are used for the turning case, and the details of construction are 
exactly similar, except that, of course, the patient lies on his back on his frame or in his 
plaster hed and his feet are not included in the case, which stops short just above the 
ankles 

When the case is to be used during an operation for spinal fusion, two horns’ of thin 
metal, wrapped in plaster bandages are added to it These project in a cephalic direction 
from each side of the neck bay, which must he cut well bach so that, when the patient is 
lying unconscious on the turning case, there shall be no risk of compression of the throat 
A flannel bandage is passed round the anaesthetic horns at the required lev cl to support 
the patient’s forehead during the operation 

THE CAPS HALT ON FRAME 1 
(Devised by II T Gordov Pugh, M D (Loud ), FRCS (Eng ) 

The spinal frame. 

The spinal frame is made of gaspipe and is generally eight or ten inches longer than 
the patient , it has a flat transverse iron bar opposite the shoulders and a smoot ii wooden 
one just above the knees Under the head and trunk it is slightly narrower than the 
distance between the iliao crests, but from the lower part of the thighs is cranked out 
an inch and a half on each side to allow of more freedom of movement for the legs It 
is bent so as to prodneo a convexity about midwaj between the site of the disease and 
the seventh dorsal vertebra, to induce the formation of a compensatory curve in the 
spine, and again slightly forwards above tho shoulders, where n hollowed duralumin 
plate supports the head, a small pillow, held on bj an elastic band, intervening In 
high dorsal canes, the frame is bent backward* under the head, instead of forward, 
and the plate on which the head rests i» hollowed sufficient!} to allow of hypercxtension 
Its other features in a 3 be com emently described from tho foot upwards An adjustable 
felt lined foot rest prevents tho feet from dropping, and a bend in the from< at tho level 
of the knees allows the latter to assume their natural position of rest in slight flexion 
Tho lower end of each thigli rests on tho wooden crossbar to which the knee straps nro 
attached The Jogs he on n felt coi erpd wood< n flap which can bo dropped at suitable 
intervals to allow of active exercise of tho thigh and kg muscles, a strap over each 
kneo ensuring that this mov ement takes pJaeo without disturbance of tho spin o bv tho 
psoas In avoiding the foot rest when raising the legs the child has to dorsiflex Jus 
feet, and thus a full range of movement at the ankle joint is maintained and shortening 
of tho tendo Aclullis prevented 

A flap beneath the buttocks allows of tho uso of an enamelled trn\, 10 in lij 7 111 
by 3 in , os a bedpan , if the frame is on a carnage the trn> is suspended from the tubing 
bj a special holder (Fig 159) Tins flap, three or four inches wide, is made of duralumin , 
one border is curled closclj round the tubing to sen t as a lunge , tho free 1 ml rests on 
a flat catch inserted in tho tubing, and has a slot through w Inch the catch 6 hps if rotated, 
thus allowing the flap to drop 

The space between the tubes, wlierothc child lies, is filled with flit, lit Id in position bv 
flannel bandages tightlj wound round and covered with crash AItt matel>, the child 
mav he on a crash covered expanded rubber pad (one inch thick, with edges rounded 

* Reprinted, h> permission, from the .dnnuaf Report of tl e London Count j Council, 1933 
(issued iebruarj 1935) 
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and sealed with rubber solution) which rests on a sheet of duralumin riveted to the 
under surface of the tubmg , „ . , „ 

The uaistcoat consists of two transverse pieces of crash towelling connected oj a 
duralumm rod on each side The chest piece is shaped to accommodate the neck and 
sends « process over each shoulder, which ends in a webbing loop , at the side it passes 
beneath the armpit to end m a narrow pocket or hem m which the rod fits The pelvis 
niece which ends in similar pockets runs across the lower abdomen, not extending lower 
than the lev el of the top of the mterglutesl fold, which is the upper limit of the duralu 


■r 




Fig 159 Spinal frame and carnage showing limit of rotation of frame also on the stool 
the bedpan tray and holder The length of the carnage can be adjusted to suit the frame 


mm flop beneath the buttocks Through slots in the shoulder bar and tliree holes in 
eac’n connecting rod the waistcoat is laced behind the frame with blind -cord the ends 
of which are tied to a cleat at the foot of the frame out of the patient a reach 

The carnage is short, extending only from the shoulders to the knees it is 30 in high 
and consists of four birch uprights joined by side and end rails , it is supported bj 
wheels and bolted to it on eacb side ls a narrow movable arm rest which acts ns a 
table on which the child places hi3 toys, school books or eating utensils The spinal 
frame is attached by hooked bolts and winged nuts to two double transi erso bars each 
arranged to rotate on an upright flat metal bar fixed by screw bolts passing through the 
wooden end rails of the carnage A slotted semicircular piece of metal joined to each 
of the-'e double trnnsi erse metal bars and limiting the rotation of t he frnmo to 35 degrees 
in each direction enables the patient to be placed for a short time every few hours in a 
position in which the kidney on each side Lsin turn uppermost (Fig loD) Tin, frame can 
be adjusted bj rai mg or lowering the metal supports so that the patunt tends to slip 
in neither direction 
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The clothing consists of vest and nightgown, open along their whole length at the 
back, and between them a Jersey open behind to within 3 in of the neck In the winter 
the legs are enclosed in a bag made of blanket material , a broad binder is wrapped 
round the pelvis and thighs, and a waistcoat shaped to enclose the shoulders round the 
chest, both being made of the blanketing and enclosing the frame A cot sheet blankets 
and counterpane complete the bedding No difficulty has been experienced in keeping 
patients thus equipped out m the open air on their carnages day and night throughout 
the winter months The frame can be readily unclamped from the carnage for trons 
ference to a table every four weeks for examination and changing of the coverings 

The hip frame. 

In the Annual Report of the Metropolitan Asylums Board for 1926-7, Mr Pugh 
gave an account of a method of traction in hip disease in which the body weight was 
employed to overcome the spasm of tba mugclee joining the trunk and the ljmb The 
rationale was the following Hie extent to winch traction can be increased is limited by 
the amount of pull that can be applied for a prolonged period without causing tho 
extension strapping to slip In weight can extension tho effect on tho hip joint is 
reduced by the friction between the affected limb and the mattress When the method 
of traction by graduated suspension is adopted on the other hand, the possible effcctiv o 
pull on the joint is increased, and not reduced, by this friction Tins, together with the 
constancy of the traction, is doubtless tho explanation of the efficiency of the method 

In the simple form first used the apparatus consisted merely of a fracture board one 
end of winch rested on the bedstead, while to the other was attached a leather strap 
and buckle to support it when hanging from the bed head rad A low duralumin rail 
was fixed to tho end of the fracture board and the extension was buckled to this, 
together with the webbing straps sewn to tlie mattress to pre\ent thfc latter slipping 
off External rotation of tho affected limb was pre\ented by a sandal to the solo of 
winch a trnns\ erso piece of wood was serened and the knees were kept slightly flexed 
by an adjustable wooden bar placed in the appropriate position under the mattress 

In dealing with a patient admitted with an acutely painful hip, he was laid on tho 
mattress his head towards the foot of the bed, and an extension was applied and tied 
to the rad of the fracture board He was allowed to ho in the position ho found most 
comfortable, and gradually during the night the board was raised to tlio level of the top 
rail of the bedstead. Usually by morning it would be found that tho weight Of his body 
had painlessly reduced the deformity and the limb was in a position of fiv 6 or ten degrees 
of abduction with normal lordosis No special precautions Were needed in giving tho 
bed pan, for the continuous and effective traction removed risk of injury to the affected 
joint, any movement taking placo at tho lumbar spine, not at the joint No restraint 
of the other limb was necessary, but a chest band was advisable to prevent the child 
from slipping off the bed 

Tho next development was tho substitution for tho bedstead and fracture board of 
a special carnage with an adjustable board on which tho mattress rested and winch 
could bo raised to a slope of 30 degrees Tins enabled tho patient to be moved more 
readily to tho courtyard, cricket field ami cinema hall, but there still remained the 
drawback that he was contmunllv in the supine position with its potential risk of etono 
formation 

Tho rotating frame Only during the last year or two has tins difficultv Ixi n over 
come by tho introduction of tho apparatus now to bo de-entx-d, winch allows of 
suspension traction with the patient in practically ft horizontal position and of rotation 
through about 70 degrees without disturbance of the alignment of tho ptdi on tho 
hip joint 

The gas pipe frame, on which tin pattent lies, is similar in its general ftnturcs to 
the spinal frame already described but is widir ftt the foot, ami is Ixmt at the level 
of the great trochanter of the affected side towards that aide, so that when the pull 
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carnage A longitudinal rod, fixed at its ends to the front and bach rails of the carnage 
and passing o\ er the transverse axle of the angle iron frame, is added to ensure that the 
earner does not overturn 

Each arm rest has fixed to its under surface a wooden block which revolves on a bolt, 
attached to an iron bar which is screwed to the head end of the earner The arm 
rests hav c to be adjusted according to the position and direction of the bent fnme 
It will be seen that bj these means the affected limb is attached by the extension 
to the back -splint which is itself attached by the rigid rod and wheel to the foot end 



Fig 161 Hip frame and carnage ahowing details of dev ire for presen mg 
alignment when frame is rotated hook for use while waistcoat is being 
applied, back -splint with adjustable foot piece for sound limb, S.c 


of the carriage, while the rest of the patient is fixed to the gas pipo frame resting on 
the carrier, and that the latter tends to run down hill on the angle iron frame nwaj 
from the foot end of the carriage tho result in effect being extension bj suspension 
When the frame is rotated the rigid rod which is attached to tho back splint causes tho 
wheel at tho foot end of the carnage to turn (Fig ICO) and thus the alignment of tho pull 
on the lup joint is maintained without jarring Tv ery few hours in tho daj the frame 1 is 
rotated to the lert and to the right, and kept in each position for a quarter of an hour 
or so so that each kidney in turn is remov cd from the dependent position wit lion t tho 
affected joint being disturbed 

SOME STATISTICS OF TUBERCULOSIS OF THE KNEE AT THE 
SHROPSHIRE ORTHOPAEDIC HOSPITAL 
Included bj kind permission of B C 31 ran A 1 
From 1024 to 1934 inclusive 2 922 ca-scs of bone and joint tutx rrtdosis were treated 
&3 m patients m the Shropshire Orthopaedic Hospital and included in this number 
were 322 eases diagnosed ns suffering from tuberculosis of the Jam (II per cent ) 
124 of these cases were investigated and are summarized in the following tables 
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Number 

Age 0} onset 
{average) 

Number ■ 
proied 

1 h timber 1 
traced < 

Aierage period 
of obsenahon 

1 Synovial 

37 (30 %) 

1 22 (7) 

7 (19 %) 

[ 29 

9 years 

2 Focal articular 

78 (63 %) 

2-62 (19) 

17 (22 %) 

64 

16 years 

3 Extra articular 

9(7 °o) 

1 8(3) 

3 (33 %) 

7 

1 0 years 

Total 

| 124 

1 62 (14 5) i 

27 (22 %) 

| 100 ] 

13 years 


With regard to the number of proved case's it will be observed that the proportion is 
low The only proof that has been accepted has been the actual finding of tubercle 
bacilli or tuberculous tissue under the microscope The low proportion of positive 
findings is chieflj due to the fact that material was relativ elj infrequently sent far 
examination the surgeons being usually satisfied with clinical and operative evidence 
Of the 124 cases 100 have been traced either to the present daj or to their death 
and m the last column is shown tho average number of years the 100 ha\ e been under 
observ ation from their onset 


Type 1 S jnowal 29 cases 


Period under observation — 5-20 years 

(9) 

Percentage 

Full movement 

10 

(34) 

Limited movement (20° 100°) 

7 

(24) 

Unsound ankylosis 

4 

(14) 

Progressed to Type 2 

13 

(45) 

Number excised 

6 

(20) 

Bony »nhj losis 

5 

(17) 

Amputation 

1 

(3 4) 

Still active 

1 

(3 4) 

Complications 

3 

(10) 

Died 

1 

(3 4) 


Alteration in length of limb 
Lengthening (£'-2") 10 

Shortening (J* 2") 5 

The most interesting feature about these figures is the large number (45 per cent ) 
of synovial cases which progressed later to the Focal articular type the average length 
of time before focal bane changes appeared being nearly 3 years (1-10) 

It is also interesting to note that lengthening of the affected limb was twice as 
frequent as shortening 

Type 2 Focal articular 64 cases 
Period under observation — 5 56 years (16) 


Percentage 

Progressed from Type 1 13 (20) 

"Movable joint 3 (5) 

Unsound ankylosis 5 (8) 

Bony ankylosis (non operatic e) 3 (5) 

Bony ankj losis (operative) 36 (56) 

Ison union 1 (15) 

Still actne 4 (gj 

Amputation 7 (Hj 

Complications (tuberculous) 17 (27) 
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It will be noticed that the period of observation in this group extends to 56 5 ears 
This is due to a patient who first attended this hospital during the 1920-34 period, but 
who had been treated bj Hugh Owen Thomas and Robert Jones since 1883 

Thirteen of these cases (20 per cent ) judging bj their historj before admission, had 
progressed from Type I, but on admission were definite]} Type 2 and are not the same 
13 cases Featuring in the previous table 

Of the 39 cases treated by excision the }oungest was 14 and the oldest 63 No 
excisions were performed in children in anj group below the age of 14 Of these ex 
cistons, including 3 re excisions, but excluding 2 cases that died, 96 per cent resulted 
m bonj fink} losis, there being onJ} one case of non union 

The complications consisted of other tuberculous lesions including phthisis, and m 
the majontj followed the knee lesion and did not precede it Most of the deaths 
occurred m these complicated cases 

Type 3 Eoctrir articular 7 cases 
Period under observ ation— 6-1 8 j ears ( 10 ) 

Percentage 

Healed without involving joint 5 (71) 

Invaded joint 2 (29) 

Died 1 (14) 

These figures support the findings of Poncet who in 1929 showed that these lesions 
on the whole did well 5 out of 7 healed without involving the joint, 3 having a full 
range of movement, and 2 about half the normal range Two onl} were subjected to 
operation, and both these now have a full range One of these, was found at operation 
to have caseous material in the supra patellar pouch, so that it is hardfj correct to snj 
that the joint iris not mi oheil This patient has full movement 

The One death was due to tuberculosis of the spino and bilateral pjoncpliritis 

From these figures emerge the following facts 

1 Tuberculosis occurs in the knee m about 1 1 per cent of all tuberculous bone and 
joint lesions 

2 Synovial tuberculosis progresses to definite bone changes in 45 per cent of coses 

3 There is a high mortality due toother tuberculous lesions in the focal articular type 

4 The extra articular lesion on the whole does well 

SOME STATISTICS OF TUBERCULOSIS OF THE SHOULDER AT 
THE SHROPSHIRE ORTHOPAEDIC HOSPITAL 
Included bj kind permission of S M Thompson 

The following is nn analysis of the cases of tuberculosis of the shoulder joint which 
have been treated at the abovo hospital during the ptnod 1920 34 Of 2,922 cases of 
bono and joint tuberculosis admitted, the shoulder was affected m 27 26 cases are 
investigated — one being im traced 

Of the 27 cases admitted 10 bod or had had tuberculosis in other parts of the both 
Hip 3 

niiow 2 

Chest 2 

Metacarpal 1 

Metatarsal 1 

Carpus 1 

In two of these eases the patient was afreur/v an rn patient «?«ri the deluxe 
recognized in the shoulder During tin pi rioil after admission 3 dcvdojtod phthisis, 
one occurred while the patient was nlnadj under tnatinmt and proved fatal tlw 
others developed later and in both cases the patient is report eel to hnv e recovered 
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On admission 12 cases had discharging sinuses, 4 had healed sinuses or healed 
operation scars, and 8 had no such complication The presence of a sinus seems to ha\ e 
a most important bearing on the prognosis, as is shown by the accompanj mg table 


Sinuses 


Good 1 

Poor 

Died \ 

Not | 

Total 

Operation 

Is one 

8 (80 %) 



2 

10 

4 

Healed 

3 

1 



4 


Discharging 

6 (50 %) 

1 

3 

2 

12 

3 

Total 

17 

2 

3 

1 * 

20 



Of those who died one was due to septicaemia following excision of the humeral head 
m a case with a discharging sinus A second was admitted m a moribund condition 
with mutiple sinuses she failed to improve and died 5 months after being discharged 
The third developed phthisis while in the Hospital and died 3 months later 

The following table summarizes the outlook relative to the radiological appearances 



Total 

Good j 

Poor 

Died i 

Not 

traced 

Proied j 

Presumed [ 
posttne 

Total 

Focal articular 

21 

12 (57 %> 

2 

3 

4 

C i 

9 j 

15 

Extra articular 

2 

2 







Synovial 

3 

3 





1 1 ! 

l 

Total 

26 

l» 

1 2 

3 

I 1 

7 

10 

L_!Z_ 


Three of the focal articular cases were of the type described as caries sicca 


OCCUPATIONAL THERAPY, VOCATIONAL TRAINING, 

RE CONDITIONING, AND REHABILITATION 

Many patients admitted to hospital suffering from skeletal tuberculosis will not be 
able to return to their previous work They will often stay m hospital a year or more, 
and it is vcrj much to their advantage that they should during this time prepare them 
seh es for such future employment as is likely to be suitable for them to take up when 
they leav o hospital 

There is thus great need for vocational training as well as occupational therapy 
Ou.dcd by the medical staff the patients should be encouraged to turn their attention to 
the future and choose at an early stage some work that will be suited to their character, 
mental capacity, and physical limitations 

For some patients, probably perhaps a relatively small proportion, there may bo 
direct value in occupational therapy, but for the great majority the time spent m 
hospital can be used with an immense relative advantage if it is directed towards the 
preparation for some new occupation 

Occupational therapy m orthopaedic hospitals was adv ocated, and to some extent 
KVi T J‘ T °, 0r i tI ' 0pac , dlC lKW P ,tah of the last -U ar Sir Robert Jones himself and Dr 
•ami?? u, ° f P OSton ’ wherl ln tl,IS coul »try. were ardent advocates of the practice of 
m restoring theactmty of w ounded I. mbs As a result, hand. crafts wore 
irtl mil” 1 ! Ti h ° £ nd wor ^ h °I K for ^e convalescents were dev eloped m v anoua 
S nff , a i l m th ° Ward * w “ beneficial for hands, minds and. in 
thirnm Vl!i e ° T,u » genuine, if primitive, occupational 

therapj The w orkshops tended to be used rather for vocational training 
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These wartime institutions, based os they were on sound principles, can be applied 
with equal advantage to the long illnesses of the present day 
The choice of occupation is, naturally, a vital matter and calls for a great deal of ex 
penence and judgement on the part of an Adv isory Officer {a.ee below), who will of 
course, be informed by the Medical Staff as to the mans physical possibilities and 
limitations The Adv isory Officer will hav e to take into consideration not only the man s 
character, mental capacity, and physical limitations but also the other side of tho 
problem, this is the opportunities that exist for his employment within easy range of his 
home, or in some special industry at a distance 
Some patients, then, require occupational therapy, others v ocational training , a third 
group will be able, ultimately, to go back to their previous occupation, pro\ ided they 
can be strengthened by a process of re conditioning This is best achieved by pro 
gressive physical employment designed to re establish the physical condition of their 
bodies A man must be not only healed but fit and hardened, if ho is to undertake a full 
day s heavy work day after day Many a man fails to return to his occupation solely 
because there is no opportunity for what may be termed occupational exercise 
Be conditioning is a process of restoring the strength anti tone of the patient His 
needs are, of course both mental and physical He has to learn to face and to carry 
through an arduous day s work Any form of physical exercises winch can bo carried 
out under the direction of a masseuse is pitifully inadequate m this respect Half an 
hour onco or twice a day is, no doubt, a beginning , but there is an immense gap between 
that and the strain of a full day s work ' Regular employment is needed which can ho 
graduated both in the length of time and the physical demands of the work The patient 
having advanced quickly up to a point only too often tends to stagnate and thus fails to 
reach any sort of physical condition How much happier and better it is for him, mind 
and body, and for all concerned that he should be given some constructive work gradu 
ated within his capacity 

Then, again, there are somt patients who may not need either vocational training or 
re conditioning, but require rehabilitation alone, i e tho finding of some occupation of 
winch they are already capable without special preparation 

This, of course, includes the fitting of a person into a rrage earning occupation, and 
covers a very wide field For the term includes exercise of this function in rilation to 
practically all the patients, whether they have been given vocational training or not 
I would suggest that an Adi isory Officer (non medical) should bo appointed with 
thorough knowledge of all requirements The jxisitton calls for a man, not only with 
experience and wide knowledge on the occupational side but one who has a flair for 
finding employers reiulv to employ tho patients from tho ho>pital who Imvo pns.Ncd 
through his hands 

Tho Advisory Officer would be responsible for organizing the whole service With 
adv isory duties in the w nrds and liaison duties outside 
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